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This NASA Reseach Announcement (NRA) solicits basic reseach proposals for participation in the
National Aeronautics and SpaceAdministration (NASA) program for spacescience observations and
subsequent analysis of the resultant data from the Far Ultraviolet Spedroscopic Explorer (FUSE).
The primary goa of the FUSE misson is the investigation of the nature and physics of interstellar
and intergaladic gas through the use of high-resolution spedroscopy of the far ultraviolet (9051187
A) radiation of distant sources.

FUSE is a Principal Investigator (Pl)-class NASA misson. The FUSE PI, Dr. Warren Moos of
Johns Hopkins University (JHU), is responsible to NASA for misson design, development, and
operations. The FUSE Pl is also responsible for achieving the misson’s primary scientific objedives
and has been granted a significant fradion of the observing time for this purpose. The FUSE misson
is being developed in cooperation with Canada and France, who share in the observing time.

Although FUSE is a PI-Classmisson, a significant fradion of the FUSE observing time is available
to the general astronomicd community. The FUSE Guest Investigator (GI) Program is intended to
enhance the scientific return from the misson by drawing on the atronomicad community to use
FUSE to conduct independent investigations.

FUSE was launched on June 24, 1999 and is planned as a threeyea misson. This NRA is the
second announcement for the FUSE Gl Program and solicits proposals only for Cycle 2 of the
misson. Cycle 1 science operations began December 1, 1999 Cycle 2 is planned for the 12-month
period beginning in Decamber 200Q Approximately 3600 kiloseconds of on-target exposure time
will be dlocated to Gl programsin Cycle 2.

Participation in the FUSE GI Program is open to all caegories of organizaions, foreign and
domestic, including industry, educaional institutions, NASA Centers, nonprofit organizations, and
other Government agencies. Proposals may be submitted at any time before the proposal due date.
Late proposals will be held for the next review cycle. Scientists planning to propose should submit a
Noticeof Intent in order to fadlitate the timely seledion of proposal review panels.

Proposals recaved in response to this NRA will be evaluated in a competitive scientific pee review
conducted by NASA Healquerters, with a goa of announcing the seledion approximately two
months after the proposal due date. Proposals will be reviewed by panels organized by reseach area
and/or topic. Budgets $ould not be submitted with observing proposals. Only after a proposa has
been awarded observing time, based on scientific pea review, will a budget and ingtitutional
signature be required. A detalled schedule spedfying proposal deallines and important misson
milestones is provided in Appendix C to thisNRA.



Limited funds for awards under this NRA are expeded to be available to investigators at U.S.
institutions subjed to the annual NASA budget cycle. The Government’s obligation to make avards
is contingent upon the avail ability of appropriated funds from which payment for award puposes can
be made and the recept of proposals which the Government determines are accetable for award
under this NRA. It is anticipated that approximately $3.7 million will be available to support the
order of 60 to 70 U.S. investigators for Cycle 2. In most cases, investigations sleded for award
under this NRA will be funded through the use of grants.

Proposers whose investigations are avarded observing time will have sole use of their data for six
months after the processed data is placed in the FUSE data achive. After this time, the data will be
available to the public.

Educaion and the enhancement of public understanding of spacescience ae vital and integral parts
of all NASA spacescience missons and reseach programs. Therefore, NASA OSS encourages any
U.S. proposer to this NRA to submit an optional Educaion/Public Outread (E/PO) component with
their reseach program in acordance with the guidelines in Appendix H. NASA has identified funds
independent of the FUSE GI program to support E/PO adivities in the Office of Space Science
Note that originality is not a aiterion of such E/PO tasks; rather the important fador is that a tenable
task of merit be proposed. Also, E/PO proposals are to be submitted only in conjunction with the
budget phase of the proposal process (see Appendix C.4) in acmrdance with the procedures for
E/PO proposals given in Appendix H.

Further details relevant to the FUSE GI Program are included in the Appendices listed below. This
NRA, its Appendices, and relevant reference documents may be downloaded dredly via the World
Wide Web at the aldresses provided. Individuals not having accessto the Internet may request
printed copies of this Announcement and reference documents at the addressgiven below.

Appendix A gives an overview of the misson and describes the observing opportunity. Appendix B
gives the genera ingtructions for responding to NASA Reseach Announcements. Appendix C,
which supersedes and augments Appendix B, provides additional, NRA-spedfic information on the
Gl program, proposa submisson and subsequent evaluation, seledion, and implementation.
Appendix D lists the targets reserved for the Pl tean for Cycle 2. Gl targets planned for observation
during Cycle 1 are listed in Appendix E. Appendix F lists the cdibration targets. Appendix G
contains the astrads describing the Pl team observing programs.

Tedhnicd and reference documents are available interadively from the FUSE Science Center at JHU
over the World Wide Web, for download via the World Wide Web or anonymous ftp, and in hard
copy by request at the aldressgiven below. Of particular value is The FUSE Observe’s Guide,
which contains an overview of the misson cgoabilities, a detalled instrument description, and
information about proposing for FUSE observing time (e.g., instructions for assessng feashility,
instrument summary, constraint summearies, exposure time cdculations).
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FUSE Guest Investigator Program
NASA Pea Review Services
GST Corporation

500E St., SW, Suite 200
Washington, DC 200242760
USA

TEL: 2024799030

SeeAppendix H

Diredor
Reseach Program Management Division
Office of SpaceScience

Dr. Hashima Hasan

FUSE Program Scientist

Office of SpaceScience

Code SR

National Aeronautics and SpaceAdministration
Washington, DC 205460001

USA

Tel: 2023580692

Fax: 202-358-3097
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DIRECT SCIENTIFIC AND TECHNICAL Dr. George Sonneborn

QUESTIONS ABOUT THE FUSE GlI
PROGRAM AND REQUESTS FOR
PRINTED APFENDICIES AND
DOCUMENTATION TO:

OBTAIN TECHNICAL
INFORMATION ABOUT
FUSE FROM:

FUSE Projed Scientist

Laboratory for Astronomy and Solar Physics
Code 681

Goddard SpaceFlight Center

National Aeronautics and SpaceAdministration
Greenbelt, MD 20771

USA

Tel: 301-286-3665

Fax: 301-286-1753

E-mail: george.sonneborn@gsfc.nasa.gov

Dr. B-G Anderson

FUSE Guest Investigator Officer
Department of Physics and Astronomy
Johns Hopkins University

Baltimore, MD 21218

USA

Tel: 4105168378

Fax: 4105165494

E-mail: fuse_support@pha.jhu.edu

RETRIEVE NRA, APFENDICES, AND INSTRUCTIONS ELECTRONICALLY FROM:
<http://spacescience nasa.gov/> and seled “Reseach Opportunities’

OR <http://fusewww.gsfc.nasa.gov/fuse/>

OBTAIN TECHNICAL INFORMATION ABOUT FUSE ELECTRONICALLY FROM:

http://fuse.pha.jhu.edu/

NASA appredates your interest and cooperation in participating in the Far Ultraviolet Spedroscopic

Explorer Guest Investigator Program.

Anre L. Kinney

Science Program Diredor
Astronomicd Seach for Origins
and Planetary Systems
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Appendix A

FUSE MISSON DESCRIPTION
A.1 Misson Overview

The Far Ultraviolet Spedroscopic Explorer (FUSE) was launched on a NASA Delta Il rocket
June 24, 1999 from the Cape Canaveral Air Station. FUSE provides high-resolution (A/AA
~20,000) spedroscopy at far ultraviolet (FUV) wavelengths (9051187 A). The nominal misson
duration isthreeyeas. Following launch, the instrument was adivated, tested, and cdibrated during
In-Orbit Chedkout (IOC) and Science Verificaion (SV) periods. Regular science operations began
on Decanber 1, 1999 Cycle 1 science observations will last for a 12-month period of mixed
Principal Investigator (Pl) tean and Guest Investigator (Gl) observations.

FUSE is aPI-classmisson developed in collaboration with the space gencies of Canada and France
The FUSE Principal Investigator, Dr. Warren Moos of Johns Hopkins University (JHU) in
Baltimore, Maryland, is responsible to NASA for the misson design, development, and operations.
The Pl is also responsible for achieving the primary scientific objedives of the misson. Two major
scientific programs have been identified as critica objedivesto be caried out by the Pl team:

a) Determine the adundance of deuterium in a variety of astrophysicd environments, from the locd
interstellar medium to distant gas clouds aong the lines of sight toward quesars and adive
gaadic nuclei. The measurements will determine the extent to which stellar processng has
modified the primordial abundance of deuterium, thereby providing a better understanding of the
amount produced in the Big Bang and the subsequent chemicd evolution of the universe.

b) Measure the anount, distribution, kinematics, and other properties of the O VI ion in the Milky
Way disk and halo and in the Magellanic Clouds in order to understand the origin and dynamics
of hot gasin these galaxies.

These large programs comprise alarge fradion of the total time dlocated to the Pl team.
The FUSE PI team is conducting other complementary scientific programs. The list of Pl team
reserved targets is included as Appendix D. Appendix G contains the astrads for the Pl tean

scientific programs. Gl observations of reserved targets will not generally be dlowed. The policies
regarding target dugication can be found in Sedion C.3.2.
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The spedral window covered by FUSE permits the study of many astrophysicadly important atoms,
ions, and moleaules that cannot otherwise be investigated. This wavelength range is extremely rich in
spedra lines arising within the interstellar gas. Proposers are encouraged to take full advantage of
the capabilities of FUSE to address important problems in astrophysics. The FUV spedral range
provides an opportunity for unique studies of many types of astrophysicad objeds, such as Active
Gaadic Nucle (AGN's) and quesars, massve stars, supernova remnants, nebulag the outer
atmospheres of coal stars, planets and their satellites, and comets.

Responding to this NRA congtitutes Phase 1 of the FUSE GI proposal process Information
submitted duing Phase 1 includes the scientific justification, observation descriptions, astronomicd
target data, exposure times, and any speda requirements (e.g., orientation constraints, timing
considerations, etc.). After seledion by NASA, succesdul Gl's must submit Phase 2 information to
the FUSE Science Center at JHU so that detalled panning, feasibility assessment, and observation
scheduling can be performed. Certain key information for Phase 1 and Phase 2 must be submitted
eledronicdly, as gedfied in Appendix C.

A.2 Instrument Overview

FUSE obtains gedra in the 9051187 A far-UV band with hgh resolving power (A/AX ~20,000)
and high throughput. FUSE has four opticd channels, ead of which is fed by separate off-axis
parabolic mirrors that serve & the primary mirrors for four co-aligned telescopes, al of which
simultaneoudly view the same atronomicd field at the same magnification. A Focad Plane Assembly
(FPA) is at the focus of ead mirror and consists of a flat mirror mounted on a predsion two-axis
micromotion stage. There ae three aitrance gertures built into eady FPA. The cmmbined effedive
areaof all four channels ranges from ~20 cn’ to ~70 cn?, depending on the wavelength.

The high throughput results from the use of an efficient multichannel opticd design and refledive
coatings optimized for wavelength coverage in the FUSE range. SiC coatings on two channels
provide nealy constant refledivity (~32%) aaossmost of the FUSE range. At longer wavelengths
(A>1000A ), Al+LiF coatings provide arefledivity that is roughly twicethat of SiC.

For the two LiF channels, light that does not pass through the dlits is refleded into a Fine Error
Sensor (FES) CCD camera provided by Canada that hasa 19 x 19 arcmin field of view. The FES is
used for target and gude star aqquisition, attitude determination, and predsion pointing control. The
positions of guide stars in the FES field of view are sent to the spacecaft's attitude @ntrol system
which provides pointing stabili ty to <0.5 arcsec(10).

The dlits form the entrance gertures for Rowland spedrographs. The spedrograph gratings disperse
and refocus the light onto two 2-dimensional delay-line microchannel plate detedors. The aitire
wavelength range is sSmultaneously covered on ead detedor by combining data from two opticd
channels. Two of the opticd channels (one LiF and one SIC) feed one detedor, the other LiF and
SiC chanrels feed the other detector. The dhannels with SiC-coated optics cover ~905-1100A, and
the channels having LiF-coated optics cover ~990-1185A. High spedral resolution is achieved in the
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holographic grating design by minimizing aberrations in the dispersion plane. The resulting spedral
images are highly astigmatic in the aossdispersion diredion. Spatialy resolved spedral data of
limited quality is available only at a few spedfic wavelengths where this astigmatism is minimized.

Further details on the FUSE instrument can be found at the JHU FUSE Science Center web site &
<http://fuse.pha.jhu.eduw>. Paper copies of documentation can be obtained from the NASA Projed
Scientist at the addressgiven in the Cover Letter to this NRA.

A.3 Satelite Operations and Observation Planning

FUSE isin anealy circular orbit with a mean altitude of 768 km, an orbital inclination of 25°, and an
orbital period of ~100 minutes. The plane of the orbit precesses with a period of ~60 days. FUSE is
controlled from the FUSE Satellite Control Center locaed on the canpus of Johns Hopkins
Univergity in Baltimore, Maryland. Typicdly, FUSE is in contad with the ground station for 10-12
minutes per orbit for about seven conseautive orbits, followed by eight orbits (~12 hours) with no
contad. All FUSE scientific observations are @nducted autonomously by the instrument data
system.

Beta is the angle between the aiti-Sun diredion and the telescope boresight, and is restricted to
values between 15» and 10> . However, observations will normally be scheduled in the range 30+
< beta < 85 in order to maintain coalignment of the four spedroscopic channels. Since the channel
alignment is engitive to changes in the instrument’s thermal environment, the beta angle onstitutes
an important scheduling parameter. Observations outside the nominal beta angle range (30~ - 85 )
are possble, but must be caefully planned in advance. See Appendix C (C.1.3 and C.3) for further
information.

A.4  DataProcessng, Calibration, and Distribution

The scientific data from FUSE observations consist of the FUV spedra data, as well as opticd CCD
images from the FES. Observers will recave both data sets and related cdibration files in FITS
format with binary extensions.

While the raw FUV data ae two-dimensional, there is little spatia information available dong the dlit
due to astigmatism in the spedrograph. Therefore, the primary product of the cdibration processis
extraded, cdibrated, one-dimensional spedra. The spedra extradion includes full height of the
astigmatic spedral image in order to adiieve acarate flux levels. Each exposure produces
independent SIC and LiF spedra on ead of four detedor segments (two segments for ead FUSE
detedor) for atotal of eight independent spedra.

The FUSE data processng pipeline is designed to corred for severa instrumental effeds and
produce one-dimensional, cdibrated, extraded spedra. The data processng system currently being
used to cdibrate FUSE spedrais described in the FUSE Data Handbook.
(http://fuse.pha.jhu.edwarchive/dhbook.html )
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FES images are processed to subtrad bias and dark levels, apply a flat-field corredion, and apply an
approximate flux cdibration.

Wavelength cdibration maps pixel coordinates into the wavelength domain. The relative wavelength
acarragy is presently 10-20 km s*, depending on the channel. Since there is no onboard cdibration
lamp, the wavelength cdibration is obtained from observations of astronomicd sources with
numerous interstellar moleaular hydrogen and atomic asorption lines to map high-order variations in
the wavelength scde.

The FUSE photometric cdibration has an absolute acaracy of ~10% and an rms relative uncertainty
of no more than 5%. However, the acaracy redized duing an observation depends criticdly on the
stability of the target within the gerture of a particular channel. The photometric cdibration is
defined by observations and models of hot DA white dwarfs.

FUSE data formats are compatible with many realily available astronomicd software padkages that
can he eally adapted by observers acmrding to their preferences for viewing the raw and cdibrated
data. Many reaily available software tools can also be used for the measurement and analysis of the
cdibrated one-dimensional spedra.

The FUSE data ae achived at the Multimisson Archive & Space Telescope (MAST). Access
procedures for proprietary and pudlic data ae similar to those for Hubble Space Telescope data.
Only the PI of eat Gl program (and their designees) can access that program's data during the
proprietary period. After the proprietary period, the FUSE data become publicly available. The
distribution of FUSE data is made by eledronic file transfer from the FUSE archive. Observations of
cdibration targets (Appendix F) generally have no proprietary period. SeeAppendix C for additional
information about FUSE data rights.

Further details on FUSE science data processng and cdibration are given in the FUSE Observer's
Guide & the FUSE misson Web site (http://fuse.pha.jhu.edw/support/guide/obsguide.html).
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Appendix B

INSTRUCTIONS FOR RESPONDING TO NASA RESEARCH ANNOUNCEMENTS
(JANUARY 2000

NASA Federal Acquisition Regulations (FAR) Supdement (NFS)

Part 185223572

(accessble through URL : http://www.hq.nasa.gov/office/procurement/regs/nfstoc.htm )

(d) General.
(1) Proposals recaved in response to a NASA Reseach Announcement (NRA) will be used
only for evaluation purposes. NASA does not alow a proposal, the @ntents of which are not
avail able without restriction from another source, or any unique ideas submitted in response to an
NRA to be used as the basis of a solicitation or in negotiation with other organizaions, nor is a
pre-award synopsis published for individual proposals.
(2) A solicited proposa that results in a NASA award beaomes part of the record of that
transadion and may be available to the public on spedfic request; however, information or
material that NASA and the awardee mutually agreeto be of a privileged nature will be held in
confidenceto the extent permitted by law, including the Freedom of Information Act.
(3 NRA's contain programmetic information and certain requirements which apply only to
proposals prepared in response to that particular announcement. These instructions contain the
general proposal preparation information which applies to responsesto all NRA's.
(4) A contrad, grant, cooperative ayreament, or other agreament may be used to acammplish an
effort funded in response to an NRA. NASA will determine the gpropriate instrument.
Contrads resulting from NRA's are subjed to the Federal Acquisition Regulation and the NASA
FAR Supdement. Any resultant grants or cooperative areements will be avarded and
administered in acordance with the NASA Grant and Cooperative Agreement Handbook (NPG
580Q1).
(5) NASA does not have mandatory forms or formats for responses to NRA's, however, it is
requested that proposals conform to the guidelines in these instructions. NASA may accept
proposals without discusson; hence, proposals sould initially be & complete & possble and be
submitted on the proposers most favorable terms.
(6) To be mnsidered for award, a submisson must, at a minimum, present a spedfic projed
within the aeas delineaed by the NRA; contain sufficient technicd and cost information to
permit a meaningful evaluation; be signed by an official authorized to legally bind the submitting
organization; not merely offer to perform standard services or to just provide computer fadlities
or services; and not significantly dugdicate amore spedfic aurrent or pending NASA solicitation.

(b) NRA-Spedfic Items. Several proposal submisson items appea in the NRA itself: the unique
NRA identifier; when to submit proposals; where to send proposals;, number of copies required; and
sources for more information. Items included in these instructions may be supdemented by the
NRA.
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(c) The following information is needed to permit consideration in an objedive manner. NRA's will
generally spedfy topics for which additional information or greaer detail is desirable. Each proposal
copy shal contain al submitted material, including a cpy of the transmittal letter if it contains
substantive information.

(1) Transmittal Letter or Prefatory Material.

() The legad name and address of the organizaion and spedfic division or campus
identification if part of alarger organization,

(i) A brief, scientificdly valid projed title intelligible to a scientificdly literate reader and
suitable for use in the public press

(i) Type of organizaion: e.g., profit, nonprofit, educaiona, small business minority,
women-owned, etc.;

(iv) Name and telephone number of the principa investigator and business personnel who
may be mntaded duing evaluation or negotiation;

(v) ldentification of other organizaions that are arrently evaluating a proposal for the same
efforts;

(vi) Identification of the NRA, by number and title, to which the proposal is responding;

(vii) Dollar amount requested, desired starting date, and duration of projed;

(viii) Date of submisson; and

(ix) Signature of aresponsible official or authorized representative of the organization, or any
other person authorized to legally bind the organizaion (unlessthe signature gpeas on
the proposal itself).

(2) Restriction on Use and Disclosure of Proposal Information. Information contained in
proposals is used for evaluation purposes only. Offerors or quoters sould, in order to maximize
protedion of trade seaets or other information that is confidential or privileged, placethe following
notice on the title page of the proposa and spedfy the information subjed to the notice by inserting
an appropriate identification in the notice. In any event, information contained in proposals will be
proteded to the extent permitted by law, but NASA asaumes no liability for use and dsclosure of
information not made subjed to the notice

Notice
Restriction on Use and Disclosure of Proposal | nformation

The information (data) contained in [insert page numbers or other identification] of this
proposal congtitutes a trade seaet and/or information that is commercia or financial and
confidential or privileged. It isfurnished to the Government in confidence with the understanding
that it will not, without permisson of the offeror, be used or disclosed other than for evaluation
purposes, provided, however, that in the event a wntrad (or other agreement) is awarded on the
basis of this proposa the Government shall have the right to use and disclose this information
(data) to the extent provided in the contrad (or other agreament). This restriction does not limit
the Government's right to use or disclose this information (data) if obtained from another source
without restriction.
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(3) Abstract. Include a oncise (200-300word if not otherwise spedfied in the NRA) abstrad
describing the objedive and the method of approad.

(4) Projeda Description.

() The main body of the proposal shal be a detailed statement of the work to be
undertaken and should include objedives and expeded significance relation to the
present state of knowledge; and relation to previous work done on the projed and to
related work in progress elsewhere. The statement should outline the plan of work,
including the broad design of experiments to be undertaken and a description of
experimental methods and procedures. The projed description should address the
evaluation fadors in these instructions and any specific fadors in the NRA. Any
substantial collaboration with individuals not referred to in the budget or use of
consultants sould be described. Subcontrading significant portions of a research projed
is discouraged.

(i) When it is expeded that the dfort will require more than one yea, the proposal should
cover the mmplete projed to the extent that it can be reasonably anticipated. Principal
emphasis $ould be on the first yea of work, and the description should dstinguish
clealy between the first yea's work and work planned for subsequent yeas.

(55 Management Approach. For large or complex efforts involving interadions among
numerous individuals or other organizaions, plans for distribution of responshilities and ar-
rangements for ensuring a cordinated effort should be described.

(6) Personnel. The principal investigator is responsible for supervision of the work and pertici-
pates in the mnduct of the research regardlessof whether or not compensated under the avard. A
short biographicd sketch of the principa investigator, a list of principal publications and any
exceptional qualifications sould be included. Omit socia seaurity number and other personal items
which do not merit consideration in evaluation of the proposal. Give similar biographicd information
on other senior professonal personnel who will be diredly assciated with the projed. Give the
names and titles of any other scientists and technicd personnel associated substantially with the
projed in an advisory cgpadty. Universities $ould list the goproximate number of students or other
asgstants, together with information as to their level of acalemic atainment. Any spedal industry-
university cooperative arangements sould be described.

(7) Facilitiesand Equipment.

(i) Describe available fadlities and major items of equipment espedally adapted or suited to
the proposed projed, and any additional major equipment that will be required. Identify
any Government-owned fadlities, industrial plant equipment, or speda tooling that are
proposed for use. Include evidence of its availability and the cognizant Government
points of contad.

(i) Before requesting a major item of capital equipment, the proposer should determine if
sharing or loan of equipment aready within the organizaion is a feasible dternative.
Where such arrangements cannot be made, the proposal should so state. The need for
items that typicdly can be used for reseach and non-reseach purposes sould be
explained.
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(8) Proposed Costs (U.S. Proposals Only).

(i) Proposals dould contain cost and technicd parts in one volume: do not use separate
"confidential" salary pages. As applicable, include separate st estimates for salaries and
wages; fringe benefits; equipment; expendable materials and supplies; services; domestic
and foreign travel; ADP expenses; publicaion or page darges, consultants; subcontrads;
other miscdlaneous identifiable dired costs, and indired costs. List salaries and wages in
appropriate organizational caegories (e.g., principa investigator, other scientific and
engineaing profesgonals, graduate students, reseach asdstants, and technicians and
other non-professonal personnel). Estimate dl staffing data in terms of staff-months or
fradions of full-time.

(i) Explanatory notes sould accompany the ast proposal to provide identification and
estimated cost of major capital equipment items to be aquired; purpose and estimated
number and lengths of trips planned; basis for indiread cost computation (including date of
most recent negotiation and cognizant agency); and clarification of other itemsin the st
proposal that are not self-evident. List estimated expenses as yealy requirements by
major work phases.

(i) Allowable wsts are governed by FAR Part 31 and the NASA FAR Supdement Part
1831 (and OMB Circulars A-21 for educaional ingtitutions and A-122 for nonprofit
organizations).

(iv) Use of NASA funds--NASA funding may not be used for foreign reseach efforts at any
level, whether as a wllaborator or a subcontrad. The dired purchase of supgies and/or
services, which do not congtitute research, from non-U.S. sources by U.S. award
redpients is permitted.  Additionaly, in acmrdance with the National Space
Transportation Policy, use of a non-U.S. manufadured launch vehicle is permitted only
on a no-exchange-of-funds basis.

(9 Seaurity. Proposals $ould not contain seaurity classfied material. If the reseach requires
accessto or may generate seaurity classfied information, the submitter will be required to comply
with Government seaurity regulations.

(10) Current Support. For other current projeds being conducted by the principal
investigator, provide title of projed, sponsoring agency, and ending dete.

(1) Spedal Matters.

() Include ay required statements of environmental impad of the reseach, human subjea
or animal care provisions, conflict of interest, or on such other topics as may be required
by the nature of the dfort and current statutes, exeautive orders, or other current
Government-wide guidelines.

(i) Proposers dould include a brief description of the organization, its fadlities, and
previous work experiencein the field of the proposal. Identify the cognizant Government
audit agency, inspedion agency, and administrative contraaing officer, when applicable.
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(d) Renewal Proposals.

(1) Renewal proposals for existing awards will be considered in the same manner as proposals
for new endeavors. A renewal proposal should not repea all of the information that was in the
original proposal. The renewal proposal should refer to its predecessor, update the parts that are no
longer current, and indicate what elements of the reseach are expeded to be wvered duing the
period for which support is desired. A description of any significant findings snce the most recent
progress report should be included. The renewal proposal should tred, in reasonable detall, the
plans for the next period, contain a ast estimate, and otherwise alhere to these instructions.

(2) NASA may renew an effort either through amendment of an existing contrad or by a new
award.

(e) Length. Unlessotherwise spedfied in the NRA, effort should be made to kegp proposals as
brief as possble, concentrating on substantive material. Few proposals need exceal 1520 pages.
Necessary detailed information, such as reprints, should be included as attachments. A complete set
of attadhments is necessary for ead copy of the proposal. As proposals are not returned, avoid use
of "one-of-a-kind" attachments.

(f) Joint Proposals.

(1) Where multiple organizaions are involved, the proposal may be submitted by only one of
them. It should clealy describe the role to be played by the other organizaions and
indicate the legal and manageria arrangements contemplated. In other instances,
smultaneous sibmisson of related proposals from ead organizaion might be
appropriate, in which case parallel awards would be made.

(2) Where aprojed of a moperative nature with NASA is contemplated, describe the
contributions expeded from any participating NASA investigator and agency fadlities or
equipment which may be required. The proposal must be confined only to that which the
proposing organizaion can commit itself. "Joint" proposals which spedfy the internal
arrangements NASA will adually make ae not accetable @ a means of establishing an
agency commitment.

(g) Late Proposals. Proposals or proposal modifications receved after the latest date spedfied for
recept may be considered if a significant reduction in cost to the Government is probable or if there
are significant technicd advantages, as compared with proposals previously recaved.

(h) Withdrawal. Proposals may be withdrawn by the proposer at any time before avard. Offerors

are requested to notify NASA if the proposal is funded by another organization or of other changed
circumstances which dictate termination of evaluation.
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(i) Evaluation Factors.
(1) Unless otherwise spedfied in the NRA, the principal elements (of approximately equal
weight) considered in evaluating a proposa are its relevance to NASA's objedives, intrinsic
merit, and cost.
(2) Evauation of a proposal's relevance to NASA's objedives includes the consideration of the
potential contribution of the dfort to NASA's misson.
(3) Evaluation of its intrinsic merit includes the consideration of the following fadors of equal
importance
(i) Overdl scientific or technicd merit of the proposal or unique ad innovative methods,
approadhes, or concepts demonstrated by the proposal.
(i) Offeror's cgpabilities, related experience fadlities, techniques, or unique mmbinations of
these which are integral fadors for achieving the proposal objedives.
(i) The qualificaions, cgpabilities, and experience of the proposed principal investigator,
team leader, or key personnel criticd in achieving the proposal objedives.
(iv) Overal standing among smilar proposals and/or evaluation againgt the state-of-the-art.
(4) Evaluation of the st of a proposed effort may include the redism and reasonablenessof the
proposed cost and avail able funds.

() Evaluation Tedniques. Seledion dedsions will be made following pee and/or scientific
review of the proposals. Several evaluation techniques are regularly used within NASA. Inall cases
proposals are subjed to scientific review by discipline spedalists in the aea of the proposal. Some
proposals are reviewed entirely in-house, others are evaluated by a combination of in-house and
seleded external reviewers, while yet others are subjed to the full external pee review tednique
(with due regard for conflict-of-interest and protedion of proposal information), such as by mail or
through assembled panels. The final dedsions are made by a NASA seleding official. A proposal
which is gientificdly and programmeticaly meritorious, but not seleded for award

during its initial review, may be included in subsequent reviews unlessthe proposer requests other-
wise.

(k) Seledion for Award.
(1) When aproposa is not seleded for award, the proposer will be notified. NASA will explain
generally why the proposal was not seleded. Proposers desiring additional information may
contad the seleding official who will arrange adebriefing.
(2) When a proposal is sleded for award, negotiation and award will be handled by the
procurement officein the funding ingtallation. The proposal is used as the basis for negotiation.
The mntrading officer may request certain business data and may forward a model award
instrument and other information pertinent to negotiation.
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(h Additional Guidelines Applicable to Foreign Proposals and Proposals Including Foreign
Participation.

(1) NASA welcomes proposals from outside the U.S. However, foreign entities are generally
not eligible for funding from NASA. Therefore, unless otherwise noted in the NRA, proposals
from foreign entities sould not include a ©st plan unless the proposal involves collaboration
with aU.S. ingtitution, in which case a @st plan for only the participation of the U.S. entity must
be included. Proposals from foreign entities and proposals from U.S. entities that include foreign
participation must be endorsed by the respedive government agency or funding/sponsoring
institution in the cuntry from which the foreign entity is proposing. Such endorsement should
indicate that the proposal merits careful consideration by NASA, and if the proposal is sleded,
sufficient funds will be made available to undertake the adivity as proposed.

(2) All foreign proposals must be typewritten in English and comply with all other submisson
requirements gated in the NRA. All foreign proposals will undergo the same evaluation and
seledion process as those originating in the U.S. All proposals must be receved before the
established closing date. Those recaved after the dosing date will be treaed in acordance with
paragraph (g) of this provision. Sponsoring foreign government agencies or funding institutions
may, in exceptional situations, forward a proposal without endorsement if endorsement is not
possble before the announced closing date. In such cases, the NASA sponsoring office should
be advised when a dedsion on endorsement can be expeded.

(3 Succesdul and unsuccesdul foreign entities will be contaded dredly by the NASA
sponsoring office. Copies of these letters will be sent to the foreign sponsor. Should a foreign
proposal or a U.S. proposal with foreign participation be seleded, NASA's Office of Externa
Relations will arrange with the foreign sponsor for the proposed participation on a no-exchange-
of-funds basis, in which NASA and the non-U.S. sponsoring agency or funding institution will
eat bea the mst of discharging their respedive responsibili ties.
(4) Depending on the nature and extent of the proposed cooperation, these arangements may
entail:

(i) Anexchange of letters between NASA and the foreign sponsor; or

(i) A formal Agency-to-Agency Memorandum of Understanding (MOU).

(m) Cancdlation of NRA. NASA reserves the right to make no awards under this NRA and to
cancd thisNRA. NASA asaumes no liability for cancding the NRA or for anyone's failure to receve
adual notice of cancdlation.

(End of provision)
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Appendix C

Additional Information Regarding Proposal Preparation,
Submisgon, Evaluation, Seledion, and Implementation

The information contained in Appendix C augments and supersedes Appendix B and applies only
to thisNRA.
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Summary of Changesfor Cycle 2

I. Observations will be scheduled in the beta angle range 30to 85 wnlessthere is grong technicd
or scientific justification for doing otherwise. The technicd limit on the beta angle range is 15
to 105, but the more restrictive range is necessary to maintain optica channel alignment and
full wavelength coverage. SeeSedions C.1.3a and C.1.3b.

J. Thelarge gerture (LWRS, 30 x 30 arcseq) is the default aperture. The smaller apertures may
be used under certain conditions and restrictions. See Sedion C.1.3c

K. An observing program’s time dlocaion is charged 4 ksecfor ead short exposure (t 4 ksec).
(InCycle 1 thiswas 2 kseg. SeeSedion C.1.2

L. The maximum count rate for Time-Tag mode is 2500 counts per second (formerly was 1200
counts per secnd). Seethe FUSE Observers Guide.

M. FUSE observations that are to be obtained in coordination with other telescopes or fadlities
must be identified as such and fully justified in the proposal. A limited number of FUSE
observations that require wordination with other fadlities may be gproved for Cycle 2. See
Sedion C.1.3f.

N. A limited number of Target of Opportunity programs may be gproved for Cycle 2. See
Sedion C.1.5
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C.1 Guest Investigator (Gl) Program Description
C.1.1 Overview

Under this NRA, NASA seeks a scientificdly meritorious Gl program for Cycle 2 of the FUSE
misson. Gl observing programs sould exploit the unique caabilities of FUSE, but the content
and scope of Gl programs must be mnsistent with the misson cgpabili ties and observing program
policies and gudelines discussed below.

NASA has allocated approximately half of the misson's observing time (over threeyeas) to the
Gl program and half to the FUSE Pl team with which they will address certain high-priority
scientific problems described in Appendix A. About one third of the available FUSE observing
time in Cycle 1 was alocaed to Gl programs. Gl programs will recave @out one half of the
available time in Cycle 2 and about two thirdsin Cycle 3. FUSE observing time is made available
to the international astronomica community through peea-reviewed proposals.

FUSE was launched on June 24, 1999 and went through an extensive In-Orbit Chedout (10C)
and Science Verificaion (SV) phase during the next several months. Cycle 1 is the 12-month
period from Decamber 1999 through November 2000 NASA anticipates that Cycle 2 will run
from Decanber 2000 through November 2001, and that Cycle 3 will run from Decanber 2001
through November 2002

The 10C and SV programs have shown that FUSE meds most prelaunch performance
requirements. The FUV sensitivity, badkground levels, FUV scatered light, and satellite pointing
acaracy are doseto or are better than predictions. At the present time, the instrument focus and
spedral resolution are very close to missgon requirements and are still being optimized. There ae,
however, several areas where in-orbit performance differs from prelaunch expedations. Sedion
C.1.3 describes some important cgpabilities and congtraints that affed how Gl programs will be
evaluated and implemented in Cycle 2.

There ae two types of unscheduled observing time that can be made available with the gproval
of the FUSE Projea Scientist. The first deds with magjor Targets of Opportunity (ToO), such as
supernovae novae and comets (see Sedion C.1.5). The second type, cdled Projed Scientist's
Discretionary Observing Time, is intended for observations of an urgent nature requiring a small
amount of observing time and are of sufficiently high scientific priority that the observation should
not be delayed to the next observing cycle (seeSedion C.1.6).

Experience with previous far ultraviolet spacemissons indicates that the sensitivity of FUSE may
dedine dignificantly with time, possbly due to exposure to the space @vironment or from
contamination produced by outgassng from the satellite itself. Any sensitivity degradation would
most adversely affed the scientific objedives for faint objeds, whereas programs to study bright
objeds dould il be feasible in subsequent observing cycles, even if instrument throughput is
lower than expeded. Therefore, NASA envisions that some priority may be given to observations
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of faint objeds in Cycle 2 in order to take alvantage of the higher instrument sensitivity during
the ealy phase of the misson. Proposers who exped to observe very faint targets sould read the
discusgon in Sedion C.1.3g regarding the fundamental limitations on FUSE's ®nsitivity.

Procedures and requirements for preparing Cycle 2 Gl proposals are described in Sedion C.2

The targets reserved for the FUSE PI tean in Cycle 2 are listed in Appendix D, and the astrads
of the Pl tean's observing programs may be found in Appendix G. There ae no proteded
science investigations, only reserved targets. The scientific goals of Gl proposals may overlap
with those of the FUSE PI team so long as different targets are observed. The policies concerning
FUSE targets are summarized in Sedion C.3.

C.1.2 Observing Time Allocation

FUSE observing time in Cycle 2 will be dlocated in on-target exposure time in kiloseconds.
Proposals dould request only the time needed for scientific exposures. After setting aside time
for instrument cdibration, target acquisition, satellite maneuvering, and operational overheal,
NASA anticipates that ~3600ksec of on-target exposure time will be dlocaed to Gl programs in
Cycle 2. NASA will convene asingle scientific pee review to make recommendations on all
Cycle 2 Gl proposals.

NASA envisions that about half of the time dlocaed to Gl'sin Cycle 2 will be for large observing
programs that require total on-target exposure times of at least 80 ksec This goadl is driven by the
desire to have important, comprehensive observing programs undertaken and completed duing
Cycle 2. It also has the operational benefit of constraining the number of small programs.

Due to the difficulties assciated with administering many very small programs, each Cycle 2
FUSE GI proposal must request a minimum of 10 ksec of on-target exposure time. If the
proposal has only one target, the exposure time on that objed must be & least 10 ksec A
proposal having multiple targets can have exposure times of lessthan 10 ksec per target, as long
as the total exposure time for the proposal is at least 10 ksec. An observing program’s time
allocation will be dharged 4 ksecfor each short exposure. |If atarget has an exposure time less
than 4 ksec the program will be charged 4 ksec for that observation to acount for the extra
overheal assciated with short-duration observations. The FUSE misson planning system was
designed to support a pool of observations that requires no more than three pointing maneuvers
per day, on average.

Proposers may only request observations to be exeauted duing the nominal 12-month period of
Cycle 2 (i.e., multicycle proposals will not be acceted). If proposers want to continue their
scientific programs over multiple gycles, they must repropose their investigations in subsequent
cycles.
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NASA intends that all approved regular (i.e., non-ToO) observing programs will be exeauted. If
necessary, regular observing programs will be caried over into Cycle 3 if they are not exeauted
during the arrent NRA period. Gl's need not repropose for these observations. Any such
programs will be given priority for exeaution in Cycle 3. However, ToO programs will not be
caried over into Cycle 3. Gl's must repropose aty ToO programs that are not adivated and
exeauted within the nominal one-yea observing cycle.

C.1.3 Misson Capabilitiesand Constraints During Cycle 2
Several important fadors beaing on the design of Cycle 2 observing programs are summarized in

this sdion. Complete details are available from the FUSE Observers Guide, available online &
http://fuse.pha.jhu.edw/'support/guide/obsguide.html.

FUSE was designed to deliver capabilities for a wide range of observing programs. However, the
misson design and performance in orbit have been optimized for absorption spedroscopy of
isolated point sources. Gl and Pl team observations that desire more sophisticated capabili ties
(e.g., blind off sets, crowded fields, moving targets, the highest posshble spedral resolution, signal-
to-noise ratio, etc.) wil be dtempted as experience and resources permit. This sdion
summarizes misson cgpabili ties and congtraints for Gl observing programs in Cycle 2. Proposers
must keep these limitations in mind when developing their scientific objedives and designing their
observing programs.

a) Chanrel Coalignment — The relative dignment of the four opticd channels is snsitive to
changes in the satellite’ s thermal environment in orbit. In particular, significant changes in the
orientation of FUSE with resped to the Sun can cause the dhannel alignment to drift relative
to one another. This effed can be large enough that the target being observed could drift
outside even the large gerture during an observation (see below). This is particularly a
concern for the SIC channels, asthey are located on the side of the satellite that faces the Sun.
Channel coalignment is maintained operationaly by managing changes in beta and other
procedures.

b) Sadllite Orientation - The solar orientation of the satellite is restricted to beta angles between
15 and 105 (Beta is the angle between the anti-Sun diredion and the telescope boresight.)
However, observations will normally be scheduled in the range 30 < beta < 85 in order
to maintain coalignment of the four spedroscopic channels. Since the channel coalignment is
sengitive to changes in the instrument’s thermal environment, the beta angle constitutes an
important scheduling parameter. Observations may be scheduled outside the preferred beta
angle range with strong scientific or technicd justification. Such observations must be
caefully planned in advance and may have more restrictive scheduling windows.

C-5



c) Spedrograph Apertures - The default spedrograph aperture is the LWRS (see Table C-
1), which should be suitable for the vast mgority of observing programs. The spedral
resolution for point sources observed in the LWRS aperture is limited by the spedrograph
focus, opticd aberrations, and image motion, and not by the FUV image quality or satellite
pointing stability. For the LiF channels, the spedral resolution achieved for a point source
observed in the LWRS aperture is essentially identicd to that achieved when observing the
source through the MDRS aperture (currently ~20,000). The spedral resolution could be
somewhat lower in the SIC channels. The photometric acaracy is likely to be better in the
LWRS aperture as well.

Proposals must provide scientific justification for the use of the MDRS and HIRS
apertures. Legitimate reasons to use these gertures include. (a) to reduce spedral
contamination from terrestrial airglow, (b) to reduce spedral contamination from diffuse
nebular emisson nea the target, () to eliminate spedra contamination from FUV-bright
objeds close to the target (e.g., crowded fields), and (d) to achieve higher spedral resolution
when observing dffuse targets.

Although the operational constraints are still being charaderized, observations that use the
MDRS aperture ae likely to have more restrictive scheduling constraints than observations
made through the LWRS aperture. In addition, the aquisition of SIC data may be more
difficult than the aquisition of LiF data when using the MDRS aperture, so proposers $ould
discuss the relative priority of the SIC and LiF data when the MDRS aperture is
requested. Programs whose scientific objedives depend on the successul aaquisition of high-
quality SIC data taken through the MDRS aperture will likely have tighter scheduling
constraints than for other programs.

Use of the HIRS aperture is restricted to the LiF1 channel during Cycle 2, and the scientific
justification for using this aperture must be dealy discussed in the proposal.

Table C-1: FUSE Aperture Sizes, Throughput and Spedral Resolution

Aperture Acronym | Dimensions | Point Source Spedral Resolution
(arcsed | Throughput* (MAN)

Large Square LWRS 30x 30 1.00 ~20,000 (point source)

(default aperture) 3,000 (diffuse source)

Medium Slit MDRS 4x20 0.98 ~20,000 (point source)

Narrow Slit HIRS 1.25x 20 0.85(LiF1) » 20,000 (point source)

! Target centered in aperture, no pointing jitter.
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d)

f)

Q)

Instrument Performance - The instrument performance described in this NRA will be used by
the review panels in their evaluation of Cycle 2 Gl proposals. The FUSE instrument is gill
being cdibrated and its performance optimized. Any significant changes will be aanounced in
messages posted on the FUSE web site and in E-mail sent to observers. The FUSE instrument
is presently cgpable of obtaining data with a spedral resolving power of A/AA ~20,000and a
SIN ratio of ~30:1 in a0.05 A resolution element over most of the wavelength range.

Exposure Times and Chanrel Seledion - Because the FUSE spedral resolution varies with
wavelength and from channel to channel at a given wavelength, it may not always be possble
to combine data from different channels and maintain the desired spedral resolution.
Proposers should consider whether to define their exposure times based on achieving a desired
SIN ratio in a single dhanrdl if the spedra resolution requirements exceed A/AA ~10,000
This, in effed, reduces the dfedive aeaof the instrument, but ensures that there ae alequate
counts to med the resolution and S/N requirements.

Coordinated Observations — FUSE observations made in coordination with other telescopes
and fadli ties can provide benefits to certain programs. However, such programs have become
increasingly difficult to acammmodate due to other FUSE scheduling constraints. Proposers
are expeded to identify any FUSE observations that may potentialy be ordinated with
other satellites or ground-based telescopes. The pee review panels will be asked to asessthe
criticdity and potentia benefits of the cordinated observations to the scientific objedives of
the program. NASA intends to approve up to 12 observations for Cycle 2 that require
coordination with other fadlities and scheduling within one month of the FUSE observation.

Dedsions on when FUSE observations will be scheduled will be made only after Phase 2 data
for acceted Cycle 2 programs has been submitted and reviewed. The final scheduling
dedsion will be made by the FUSE PI after consulting with the FUSE Projed Scientist, taking
into acount any recommendations of the proposal review panels. Any requests for
coordinated observations recaved after proposal acceptance by NASA, but not identified in
the origina proposal, will be reviewed by the FUSE Projed Scientist. Approval of such late
requests for coordinated observations will be made on a cae by case basis prior to any
scheduling adivity by the FUSE Projed.

Sengitivity Limit — Proposers sould be avare that the sensitivity limit for FUSE observations
is ¢t by the background level, which varies atialy (i.e., with wavelength) and temporally.
The observed badkground rates are so low that charaderizing their spatial and temporal
variations has been very difficult. This is part of the ongoing cdibration of the FUSE
instrument. The FUSE Projed hopes to determine the badkground to an acarracy of ~10%,
which would imply that a source ®uld be deteded at the 3-0 level when its flux is ~30% of
the badkground, and a source @uld be deteded at the 10-0 level when its flux is equal to the
badground. When the flux from the sourceis lessthen the badkground level, one eters the
domain where higher S/N ratios cannot be obtained by increasing the integration time nor by
reducing the resolution, sincethe S/N islimited by the uncertainty in the badkground and not
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h) the Poison noise of the source Proposers who exped to be operating nea the sengtivity
limit of FUSE (F, 3x10™° erg cm? s A™) are urged to consult the FUSE Observer’s Guide
for further discusgon of thisisaue (http://fuse.pha.jhu.edw/support/guide/obsguide.html).

i) Data Processng andCalibration - The FUSE data processng pipeline is designed to remove
and/or flag low quality or unreliable data, corred for eledronic drifts and geometricd
distortions of the analog detedor pixels, correda for the Doppler motion of the spacecaft,
straighten the aurvature of the astigmatic spedral image, subtrad badkground and apply a
flat-field corredion, extrad the one dimensional spedra, and apply wavelength and flux
cdibrations to the extraded spedra. However, some of these steps (e.g. astigmatism and flat
fielding) are not currently being applied because the gpropriate cdibrations and procedures
have not yet been determined for flight data or the necessary in-flight cdibration data ae not
yet available. A complete description of the data processng system may be found in the FUSE
Data Handbook (http://fuse.pha.jhu.edwarchive/dhbook.html).

C.1.4 DataRightsand Distribution

Data rights for FUSE GI observations will reside solely with ead observing progranm’s Principal
Investigator for a period of six months following delivery of the processed data to the FUSE data
archive (http://archive.stsci.edu/fuse). Gl's will be notified eledronicdly when their data is
available from the achive. After this period, the data become available for public accasthrough
the FUSE data achive.

Observations of cdibration targets (Appendix F) will be released through the FUSE archive &
soon as the processed data products are available. If a cdibration target listed in Appendix F is
also aPl or Gl target, the FUSE Projea Scientist will consult with the observer to determine the
most appropriate release date. The cdibration target list may be modified prior to the release of
the NRA for future observing cycles. The FUSE Projed may use aty FUSE observation to assst
in asessng the performance of the instrument, but the confidentiality of data obtained for Pl or
Gl scientific programs will be maintained.

C.1.5 Proposalsfor Targets of Opportunity

Proposals for mgjor Targets of Opportunity (ToO), such as supernovae novae caadysmic
variables in outburst, and comets, etc., will be supported in Cycle 2. Scientists wishing to observe
such targets sould prepare and submit proposals acording to the same procedures used for
regular program (i.e., as described in the following sedions of this Appendix). Note that a
proposal must not contain a mixture of ToO targets and non-ToO targets. Target of Opportunity
status sould be noted in the Speda Requirements dion of the proposal. The proposals will be
reviewed in the regular review cycle, and successul proposals will be gproved but will not be
alocaed spedfic amounts of observing time. (However, the review panels may recommend a
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maximum amount of observing time that should be dlocated to a given ToO program.) Up to four
ToO programs requiring a response time of one month or lesswill be gproved for Cycle 2.

The lad of red-time observing capability constrains the spead with which a ToO observation can
be implemented. The FUSE ToO response time may be & $ort as two days. ToO proposas
must clealy state the required response time. It will be the Gl's responsibility to notify the FUSE
Projea Scientist and the FUSE Science Center at JHU when any approved opportunity has
occaurred. The Projed Scientist will consult with the GI, the FUSE PI, and other members of the
FUSE Projed to determine the feasibility of observing the particular event and the impad of
disrupting ongoing observations before dedding whether or not to adivate the ToO program and
approve the observation.

C.1.6 Discretionary Observing Time

Projea Scientist's Discretionary Observing Time is intended for observations of an urgent nature
for which no approved observing program exists, can be acomplished with a small amount of
observing time, and are of sufficiently high scientific merit and priority that they should not be
delayed to the next observing cycle. The total amount of Discretionary Observing Time available
during Cycle 2 is extremely limited. The FUSE Projed Scientist may approve Discretionary
Observing Time in those caes where the scientific timelinessof the projed is such that it should
be done quickly, the need for the observation could not have been foreseen and proposed for in
the aurrent observing cycle, and the observation does not dugicae or infringe on approved Gl or
Pl tean programs. A proposal for Discretionary Observing Time may be submitted to the Projed
Scientist in the form of a letter (printed or eledronic) and should describe the observations and
their feasibility and scientific objedives and explain why Discretionary Time should be granted in
lieu of consideration during the next proposal cycle. All requests for Discretionary Time will be
reviewed for scientific merit and technicd feasibility.

C.1.7 FUSE Observers Advisory Committee

The FUSE Observer's Advisory Committee (FOAC) was formed by the FUSE Projed Scientist in
the spring of 1999 Membership of the FOAC is drawn from the names of Principal Investigators
of Gl programs. The FOAC meds periodicdly to advise the Projed Scientist on matters
concening the FUSE Gl program. See the FUSE GI program Web dte
(http://fusewww.gsfc.nasa.gov/fuse/) for the airrent FOAC membership and minutes of the
FOAC medings.
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C.2 Proposal Preparation
C.2.1 General Guidelines

Proposers sould submit a Notice of Intent to Propose (see the NRA cover letter and Sedion
C.6) in order to fadlitate the timely seledion of pee review panels. Note that Notices of Intent
are not required in order to propose for the FUSE GI program. Proposals may be submitted at
any time before the proposal due date. Late proposals will be held for the next review cycle a the
discretion of NASA. Proposals sibmitted in response to this NRA should provide the scientific
justification and feasibility analysis which form the basis for seledion by NASA. Proposers who
are avarded observing time, following the evaluation process described in sedion C.8, will
subsequently be required to submit observation spedficaions following NASA-provided
guidelines. These data provides the FUSE Science Center with the detalled definition of ead
observation to be exeauted for the program. In addition, seleded U.S. proposers will be invited
to submit a budget based on guidelines provided by NASA — SeeSedion C.4.

Submisson of proposals in response to this NRA has three @mponents: (1) a NASA provided
form referred to as “Phase | Proposal Form” must be completed and submitted eledronicdly, (2)
the requisite number of printed copies of the complete proposal must be submitted to the aldress
given below, and (3) proposal summary information must be submitted through an online Web
page. The Phase 1 Proposal Form is an ASCIl LaTeX file that allows the proposer to suppy
cetain information for a set of keywords, including the proposed target list. Some keywords are
required (e.g., Pl name, total amount of observing time requested) and some ae optiona (e.g.,
spedal requirements). For proposers familiar with LaTeX, the Proposal Form may also be used
to format the final printed proposal. Eledronic submisson of the LaTeX Proposal Form is
required of all proposers, since this file will be parsed into a database to support the proposal
review. Proposers without access to eledronic mail should consult with the FUSE Projed
Scientist to discussproposal submisgon. Sincethe forms are in ASCII format, proposers can edit
the files using the text editor of their choice

C.22 WhoMay Propose

Participation in the FUSE GI Program is open to all categories of organizations, foreign and
domestic, including industry, educational ingtitutions, NASA Centers, nonprofit organizaions,
and other Government agencies. Eadh FUSE GI proposal must identify a single Principal
Investigator (Pl) who assumes full responsibility for the conduct of the scientific investigation.

Following seledion by NASA, the FUSE Science Center at JHU will communicae formally only
with the PI of ead program, or his’her designee It is this person's responsibility to provide JHU
with the Phase 2 data defining ead exposure in a timely manner and to respond to any questions
concerning observational constraints or configurations.
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C.2.3 Canadian and French Observing Time

As part of their participation in and contribution to the FUSE misson, Canada and France eab
recave aminimum of 5% of the misson's observing time & defined in Letters of Agreament
between NASA and the respedive space gencies. Most of this time will be seleded
competitively via the Gl proposal pea review process described in this NRA. Scientists at
Canadian and French ingtitutions should follow the instructions in this Appendix for proposal
preparation and submisson. Note, however, that an institutional endorsement of the type
described in the following sedion is not required for Canadian and French proposals submitted in
response to this NRA.

C.24 Guidéinesfor Other non-U.S. Participation
SeeSedion (I) of Appendix B.
C.25 Proposal Format and Content

The Phase 1 Proposal Form defines a number of sedions, or subjed aress, including the target list
and exposure times, that must be aldressed in ead proposal. These sedions are listed below and
should be presented in the proposal in the order indicated (provided automaticdly by the Proposal
Form). Proposals must be concisely written. The length of ead sedion of the proposal should
not exceal the page limits indicated below, using single-spaced pages 8.5" (21.6 cm) by 11" (27.9
cm) or A4 format paper with 1" (2.5 cm) margins. Proposals must be printed with a font size no
smaller than 11 points or about 16 charaders per inch.

Instructions for obtaining the Proposal Form are given in Sedion C.5. Submisgon procedures are
described in Sedion C.7.

Reviewers will be instructed to base their review on only the portion of ead proposal that
complies with the page limits given in this NRA.

The Cover Shed of the proposal must provide the:

a) Proposdl title

b) Pl name, ingtitution, mailing address telephone and facsimile number, and eledronic mail
address

c) Total requested exposure time in kiloseconds

d) Total number of targets

e) Scientific caegory (seebelow)

f) Abstrad - a brief descriptive summary of the proposal (200 words or lesg. Note that the
abstrads of succesgul proposals will be made available online, so they should not contain
proprietary or confidential information.
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Either the Cover Shed or the seacond page of the proposal must list the following information for
eadt Co-Investigator (Co-1):

)

Name, institution, country

Note that this “cover shed” is distinct from the “cover page/proposal summary form” referred to
inthe ver letter of thisNRA.

Scientific Category - Eacd proposal must identify one of nine primary reseach aress. The
scientific caegory assgned by the proposer will guide asgnment of the proposal to the
appropriate scientific review panel. The nine research areas (and some examples) are:

1
2.
3.

Solar system objeds (planets, satellites, comets)

Coadl stars (single and noninterading binary systems)

Hot stars (O, B, and Wolf-Rayet stars, white dwarfs, central stars of planetary nebulag
including hot stars in the Magellanic Clouds)

Interading binary systems (RS CVn systems, caadysmic variables, symbiotic stars, mass
transfer binaries, novae

Stellar gieda and gaseous nebulae (circumstellar material, H Il regions, planetary nebulae
supernova remnants, supernovae

Interstellar medium and galadic structure: (interstellar gas and dust, diffuse Galadic
emisgon, Galadic halo, gas and dust in the Magellanic Clouds)

7. Galaxies and extragaladic stellar populations (excluding the Magellanic Clouds)
8.
9. QSO absorption lines and the intergaladic medium

AGN and quesars

Proposal Sedions - The proposal must contain the following sedions and be aldressed in the
order indicaed for ead proposed observing program. The page length limits are indicated.

1.

Scientific Justification (threepages) - Fully describe the scientific objedives of the proposed
investigation, clealy stating its goals, its sgnificance to astronomy, and why FUSE data ae
esential to the investigation. Al text, figures, tables, and references must be included within
this three page limit.

Feasbility and Sé#ety (two pages) - The proposed program nust justify the need for the
requested exposure time for ead target, noting the required signal-to-noise ratio (S/N) and
spedral resolution, expeded flux and any other information relevant to the observation (e.g.,
wavelength region of interest, spedral flux distribution, emisson line intensities). This sdion
forms the basis for technicd assessment of the feashility of the proposed observations.
Describe the basis for and acairagy of your flux estimates, including any extrapolations into
the FUSE spedral range that have been made.

Description o Observations (one page) - Describe the observations. All spedal requirements
(e.g., MDRS or HIRS aperture, Target of Opportunity, monitoring program, spedfic goerture
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orientation) must be summarized and justified. These encompass any information affeding
the scheduling of the target, such as pointing constraints (e.g., spacecaft roll, time
constraints), scheduling congtraints (e.g., coordinated observations, phase @verage,
contiguous observations), Targets of Opportunity, and moving targets. Ephemeris data for
solar system targetsis not required in the Phase 1 proposal.

C-13



4. Additiond Information (one page) - This fdion may be used to provide awy relevant
information concerning data analysis plans, modeling cagpabilities, plans for supporting
observations to be mnducted using other telescopes, etc.

5. Principa Investigator and Co-Investigator Biographical and Publication Data (one page) -
An abbreviated biographicad sketch for the Pl should be provided and include alist of the most
recent refereed publicaions relevant to the scientific proposal. Additional biographicd or
publicaion data may be provided for any of the Co-I's the Pl wishes to include. All material
must fit within the one-page limit.

6. (Optiond) Educatior/Public Outreach Propacsal

Proposed Target List - Eadch proposa must include a table of the proposed targets for
observation. This table should include dl the requested target and exposure information and
parameters described in the instructions for the Phase 1 Proposal Form. Proposers are strongly
encouraged to use the LaTeX Proposa Form to prepare this formatted table of targets and
exposure times. In al cases, these data must also be submitted eledronicadly using the FUSE
LaTeX Proposal Form.

C.3 TargetsFor Observation

This NRA primarily seeks to identify new targets for observation with the FUSE satellite.
Appendix D lists the targets reserved by the Pl team for Cycle 2. In order to provide for the
needs of both the Pl tean and Gl programs, the Pl team may reserve aty given target for a
maximum of two cycles. A target reserved for Cycles 1 and 2 may not also be reserved for Cycle
3 without the gproval of NASA. Most of the targets listed in Appendix D for Cycle 2 are dso
Cycle 1 targets. Thispolicy allows the PI tean to design the large observing programs outlined in
Appendix A, but does not lock up individual targets for the etire threeyea misson. The P
tean will have an opportunity to update its reserved target list before the NRA for Cycle 3 is
isued.

C.3.1 Detedor PerformanceConstraints

Given the sengitivity of the FUSE instrument, bright targets in the far ultraviolet present a
particular chalenge to the misson. Sufficiently high locd count rates may damage the
microchannel plates. It is, therefore, necessary to restrict observations of UV-bright targets.

A detailed description of the bright limit can be found in the FUSE Observer's Guide. The FUSE
Project will not support Cycle 2 observations of targets that have aflux greaer than 1.0 x 10™°
ergscm? st A at any wavelength in the 900-1200A band. The bright limit will be reevaluated
as the misgon progresses, based on in-orbit performance, estimates of the dharge remaining in the
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microchannel plates, and the availability of new observing modes. Changes in the bright limit will
be posted at the JHU FUSE Science Center web site <http://fuse.phajhu.edw >.

Gl's will be required to demonstrate that their proposed targets do not exceel the bright limit.
For sources with poorly determined FUV fluxes, or sources with a flux greaer than 1.0 x 10™*
ergscm® s* A, an initial "snapshot" observation to verify the source flux may be required. Any
"snapshot” exposures will be darged against the dlocated observing time for that program, and
Gl proposals gould include this time in their time request. Keep in mind that 4 ksecis charged
to the proposal's time allocation for each short exposure. Exposure times and flux
determinations for bright objeds must comply with the policies outlined in the FUSE Observer's
Guide.

Emisson line objeds must adhere to the same bright limit as continuum sources. That is, the
peak flux cannot exceal 10 x 10™° ergs cm® s* A, For an unresolved emisson line (e.g., a
Gaussan line with FWHM ~0.05 A, which corresponds to a velocity width of ~15 km s*), this
means that the line-integrated flux cannot exceal ~5.0 x 10" ergs cm® s* per 0.05 A resolution
element. The dlowable line-integrated flux scdes linealy with the line width for fully-resolved
emisson lines.

Based on current estimates of the fixed pattern noise in the detedors, the FUSE Projed estimates
that signal-to-noise (S/N) ratios of 30:1 are routinely achievable over most of the spedral
coverage. Achieving higher S/IN spedra with FUSE may be possble, but its feasibility has not
been demonstrated, since the dharaderistics and stability of the in-orbit flat-field cdibration have
not been determined. During Cycle 2, the FUSE Projed plans to limit the number of Gl and Pl
tean observations requiring S/N > 30:1. Proposed observations with S/N ratios greaer than 30:1
require anple justification for the need for higher SIN and should bea in mind that such
performance may not be atievable.

Proposers dould be aware that the sengtivity limit for FUSE observations is st by the
badground level, which varies gatidly (i.e., with wavelength) and temporally. The observed
badkground rates are so low that charaderizing their spatial and temporal variations has been very
difficult. Thisis part of the ongoing cdibration of the FUSE instrument. The FUSE Projed hopes
to determine the badkground to an acarracy of ~10%, which would imply that a source @uld be
deteded at the 3-0 level when its flux is ~30% of the badkground, and a source @uld be deteded
a the 10-0 level when its flux is equal to the badkground. When the flux from the sourceis less
then the badkground level, one enters the domain where higher S/IN ratios cannot be obtained by
increasing the integration time nor by reducing the resolution, since the S/N is limited by the
uncertainty in the badkground and not the Poison noise of the source Proposers who exped to
be operating nea the sensitivity limit of FUSE (F, 3x10™ erg cm”® s* A™) are urged to consult
the FUSE Observer’s Guide for further discusson of thisisale.
(http://fuse.pha.jhu.edu/support/guide/obsguide.html)
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C.3.2 Target Duplication

This NRA primarily seeks to identify new targets for observation with the FUSE satellite.
Appendix D lists the targets reserved by the PI tean for Cycle 2. Cycle 2 GI targets sould not
overlap with those on the PI team reserved target list. Proposers sould bea in mind that the
FUSE instrument has esentially only one observational mode. Aside from small differences
resulting from the dhoice of aperture, the exposure time done defines the adievable signal-to-
noise ratio for a given spedral resolution for observations of point sources. The target's name
and cdestia coordinates (RA & DEC in epoch J2000 will be cnsidered when judgng any
potential target dupicaions.

Some PI Team programs have targets whose exposure times cannot be spedfied in advance
becaise they are part of a poal that will first be observed with relatively short duration exposures
to determine their suitability for more detailed, long duration follow-up exposures. In these caes,
the exposure times listed in Appendix D may not acairately refled how much time the Pl Team
ultimately spends on the target.

Proposers sould aso consult the list of observations planned for Cycle 1 GI programs avail able
as Appendix E. Any dugicaion of targets between Cycle 1 and Cycle 2 GI programs must be
strongly justified in the proposal. The Cycle 2 review panels will recave a summary of any
dudication between Cycle 1 targets and those proposed for Cycle 2. The panels will also recave
a summary of target dugications between different Cycle 2 proposals. In general, a given target
will be dlocated to only one observing program.

C.3.3 Target List Modifications

After seledion of Cycle 2 Gl programs, additional Gl and Pl team targets may be added with the
approval of the FUSE Projed Scientist. Any new target must be consistent with the program's
scientific objedives and must not already be dlocated to another program.

C.3.4 Solar System Targetsand Targets of Opportunity

Since solar system objeds are not defined uniquely by a fixed RA and DEC, a different policy
applies with regard to proteding the solar system observations planned by the Pl team. A Gl may
propose to observe asolar system target, even if it has been reserved by the Pl team, if the
proposed observation and scientific investigation does not infringe on that planned by the PI team.
The aiteria used to differentiate the proposed Gl observations from those of the Pl tean are the
scientific goals and other fadors, including aperture size, aperture locaion on the target, required
resolving power, and integration time. Gl proposals for reserved solar system targets sould
clealy state the differences between the proposed observation and those of the Pl team. The PI
tean solar system observations are those described in the astrads included in Appendix G
(Program ID's P109, P120, and P180).
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Proposers dould be avare that only a limited number of moving target observations may be
attempted duing Cycle 2. Moving targets require speda commanding and flight and ground
software. These observing modes have not been tested at the present time. They require ahigh
degree of familiarity on the part of the user with the FUSE satellite cagabilities, as well as
intensive aordination with the operations team. The FUSE Projed will attempt to implement a
small number of Cycle 2 Gl observations of solar system targets, if seleded by NASA following
the Cycle 2 pee review. The more demands on misson cagpabilities and resources required by a
moving target observation, the lesslikely it isto be implemented in Cycle 2.

Any solar system observations attempted with FUSE during Cycle 2 must adhere to the beta angle
congtraints discussed in C.1.3.

Some Targets of Opportunity fal into the same cdegory as lar system objeds becaise their
identity and RA & DEC are not know in advance In this case, the scientific investigation defined
by the PI team will take precaldence over a Gl proposal with smilar objedives. Thereisonly one
Pl tean program in this category (P123 —SeeAppendix G)

C.3.5 Calibration Targets

Appendix F contains the aurrent list of potential FUSE cdibration targets. Astronomicd targets
are needed for photometric, flat-field, and wavelength cdibration. Some, but probably not all, of
these objeds will be observed for cdibration purposes. Gl's are dlowed to include cdibration
targets as gientific targets in their programs, provided those targets are not aso on the Pl team
target list (seethe discusson of FUSE data rights in Sedion C.1.4). The FUSE Projed may
continue to use these objeds for cdibration, even if the target is alocaed to a Gl or Pl team
program. Several of these cdibration targets alrealy appea on the Pl team reserved target list.

C.4 Fundingfor U.S. Investigators

Limited funds for awards under this NRA are expeded to be available to investigators at U.S.
institutions subjed to the annual NASA budget cycle. Budgets sould not be submitted with
FUSE proposals sibmitted in response to this NRA. Succesdul proposers at U.S. ingtitutions,
including U.S. Co-Investigators on successul non-U.S. proposals, will be digible for funding.
These investigators will recave afunding gudeline from NASA based on the scope of the
approved observing program and the available budget for the FUSE Cycle 2 GI program. An
institutional signature will be required when a budget is submitted.

C.5 Obtaining the Phase 1 Proposal Form and Instructions

The Phase 1 LaTeX Proposal Form and style file may be retrieved automaticdly via E-mail by
sending a message to <fuseprop@fusewww.gsfc.nasa.gov> with the word "help” as the subjea of
the message. The necessary files will automaticdly be sent by E-mail. These files, plus the
instructions for preparing the Proposal Form, are dso available dedronicdly from the FUSE
Guest Investigator Program Web site (http://fusewww.gsfc.nasa.gov/fuse/).
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C.6  Noticesof Intent to Propose

In order to expedite the proposal review processand the timely seledion of scientific pee review
panels, investigators intending to submit proposals for participation in this program should notify
NASA by the date given in the letter of solicitation to this NRA. This Notice of Intent, containing
the tentative title of the investigation, name and affiliation of the Pl and any Co-I's, and a brief
summary of the objedives of the proposed investigation, should be submitted online using a Web
form at <http://props.osshqg.nasa.gov>.

C.7  Proposal Submisson

Eadh proposer must submit (1) a cmpleted LaTeX Proposal Form, (2) proposa summary
information (proposal title, Pl and Co-I names and ingtitutions, and scientific caegory) through an
on-line web form, and (3) 12 printed copies of the proposal. Eledronic submisgon of the LaTeX
Proposal Form is required of all proposers.

1. SendtheLaTeX Proposa Formto: <fuseprop@fusewww.gsfc.nasa.gov>
An adknowledgment of recapt will be sent to the proposal submitter
by return E-mail.

2. Provide basic proposal information through aweb form at  <http://props.osshqg.nasa.gov>
(Note: do not fill in Budget Summary information)

3. Send 12 pinted copies of the proposal to:

FUSE Guest Investigator Program
NASA Peea Review Services
Suite 200
50 Streg SW
National Aeronautics and SpaceAdministration
Washington, DC 200242760
USA

All proposal materia must arrive & the @ove aldress by the dosing date given in the Cover
Letter to this NRA and the beginning of this Appendix in order to be included in the Cycle 2
proposal review.

C.8 Evaluation and Sdledion Process

All proposals submitted in response to this NRA by its dealline will be reviewed for scientific
merit and for technicd feashility. Proposas will be evaluated in a cmpetitive pea review
conducted by NASA Healquarters. The pee review will be caried out by panels organized by
reseach area The panel membership will i nclude scientists from the U.S., Canada, and France
Upon completion of the review by the individual panels, afinal crossdiscipline panel review
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chaired by a NASA HQ representative will synthesize the results of the individual panels. Based
on these results, the FUSE Program Scientist will then develop a recommendation for the total
program to be submitted to the Seledion Official.

The final proposal seledion will be made by the Diredor, Reseach Program Management
Division, Office of SpaceScience

The following criteria, listed in descending order of importance and formally amend sedion (i) of
Appendix B, will be used in evaluating Cycle 2 proposals for the FUSE Guest Investigator
Program. The weight of thefirst criteriais approximately the same a the combined weight of the
seoond and third criteria (which are -equal), and is approximately twice the combined weight of
the fourth and fifth criteria (which are m-equal).

1. The overall scientific merit of the proposed investigation;

2. The suitahility and feasibili ty of using the FUSE observatory for the proposed investigation;
3. Thefeasbility of accomplishing the objedives of the investigation;

4. Thedata analysis plans; and

5. The mmpetence and relevant experience of the Principal Investigator and any collaborators to
cary the investigation to a succesgul conclusion, including timely publicaion of the research
in pee reviewed journals.

The FUSE Science Center at JHU will provide the scientific review panels with an assessment of
the technicd feasbility of ead Gl proposal. After accetance of an observing program by
NASA, succesdul proposers must prepare detaled observing plans for submisson to JHU, and
which are required for scheduling puposes. These plans, referred to as “Phase 2" plans, will
again be asesxd for feasibility. Should there be any question regarding the safety or feasibility of
individual observations, the FUSE PI, in consultation with the FUSE Projed Scientist, will make
the final dedsion as to whether or not to attempt or postpone aparticular observation, based on
the latest information avail able regarding the satellite's on-orbit performance

C.9 Other Conditions

NASA may seled only a portion of a proposer's investigation, in which case the investigator will
be given the opportunity to accept or dedine such partial acceptance
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C.10 Schedule

The schedule for proposal submisgon is given in the @ver letter. It is the intent of NASA to
make an announcement of seledions within approximately two months of the proposal submisson
date.

C.11  For Further Information
Policy questions regarding this NRA and the FUSE GI Program should be addressed to:

Dr. Hashima Hasan

FUSE Program Scientist

Reseach Program Management Division

Code SR

Office of SpaceScience

National Aeronautics and SpaceAdministration
Washington, DC 205460001

USA

Td: 2023580692 Fax: 202-358-3097
E-mail: hashima.hasan@hg.nasa.gov

Scientific and technicd questions about the FUSE Guest Investigator Program and requests for
printed copies of documentation mentioned in this NRA should be addressed to:

Dr. George Sonneborn

FUSE Projed Scientist

Laboratory for Astronomy and Solar Physics
Code 681

Goddard SpaceFlight Center

National Aeronautics and SpaceAdministration
Greenbelt, MD 20771

USA

Tdl: 301-286-3665 Fax; 301-286-1753
E-mail: george.sonneborn@gsfc.nasa.gov
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Questions regarding the technicd performance of the FUSE misson should be aldressed to:

Dr. B-G Anderson

FUSE Guest Investigator Officer
Department of Physics and Astronomy
Johns Hopkins University

Baltimore, MD 21218

USA

Tel: 4105168378 Fax: 4105165494
E-malil: fuse support@pha.jhu.edu

Eledronic versions of all appendices are available by anonymous ftp or the World Wide Web
(http://fusewww.gsfc.nasa.gov/fuse/ and http://spacescience nasa.gov/reseach.htm).

c-21



NRA 00-OSS05
Appendix D

FUSE Pl Team Reserved Target List for Cycle 2

This Appendix contains targets reserved for the FUSE Pl Team observationsin Cycle 2. Thisis
the seaond yea of thistwo-yea target list for program IDs P1nnand Q1nn. New targets have
IDs P20n or Q201 Thelisting is orted in order of increasing Right Ascension (J200Q0).

The information listed below includes the Program Identificaion, the target name, J2000
equatorial coordinates, total planned exposure time, V magnitude (when appropriate), and an
indicator of the spedral type or general objed type. The Program ID permits crossreferencing of
atarget with its primary science program, as described by the dstrad listingsin Appendix G.

Prog Target RA DEC Exposure V Objea
ID Name (J200Q0) Time (9) Type
P122HD224868 00 01 2160 +60 50 220 3600 727BO0Ib
P101HD73 00 05 3680+43 24 50 300 848B1.5IV
P101MRK335 00 06 1930420 12 90 23700 1390 Syftl
P204GD 2 00 07 323 +33 17 28 8000 138 DA
P104WDO0005+511 00 08 1700+51 22 540 5000 1332WD
P119HD560 00 10 200+11 08 440 2000 550B9vn
Q201Q0026+1259 0029 138 +13 16 04 20000 1478 QSO
P184M310B78-231 00 40 2970+40 44 300 4000 183008
P101HD3827 0041 1210+39 36 140 300 801B0.7V
P104WDO0038+199 00 41 3500+20 09 120 17000 1456 WD
P117HD4004 00 43 2830 +64 45 440 4000 1054 WN5
P118HD4128 0043 3450-17 59 138 11560 204 Kaoilll
P117AV14 00 46 3266-73 06 56 2000 1377 O3-4V
P115AV15 00 46 4219-73 24 547 15000 1320071
P104BD-12D134 0047 330-1152 190 800 1196 CSFN
P117AV26 00 47 5007 -73 08 207 2000 1255 071l
P115AV47 00 48 5135-73 25 576 15000 1338 O8lll
P101JL212 00 49 130-56 05 490 2600 1034 B2
P207 RJ0050+1129 00 49320 +11 28 26 10000 143 AGN
P115AV69 0050 1740-72 53 29 15000 1339 071l
P115AV75 00 50 3250-72 52 362 15000 1278 05l
P117AV83 00 50 5201-72 42 145 2000 1338 07.5I
P115AV95 0051 2154-72 44 129 15000 1391 07.511
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Prog Target
ID Name

P102HDS500A
P204GD 659
P1111ZW1
P107PG0052+251
P101TONS180
P117AV207
P117NGC346-6
P117NGC346-4
P117NGC346-3
P117NGC346-1
P103SK78
P103 SK80
P117AV232
P103 SK82
P107MRK352
P117AV238
P117AV?243
P117AV242
P117AV264
P115AV321
P103SK108
P117AV327
P117AV372
P115AV378
P117AV388
P117AV423
Q107SK143
P104WD0109264
P117AV469
P103SK159
P117AV488
P107TONS210
P191MRK357
P101FAIRALL9
P103SK188
P184M33FUV444
P204GD 984

RA DEC
(200Q0)

00 52 4940+56 37 400
0053172 -3259 58
00 53 3490+12 41 360
00 54 5220+2525 390
00 57 2000-22 22 560
00 58 3319-71 55 465
0058 5774-72 10 336
0059 039-7210 31
0059 109-72 10 282
0059 481-7210 248
00 59 2670-72 09 550
00 59 3000-72 11 00
0059 3219-72 10 462
0059 4200-72 45 00
00 59 5330+31 49 370
0059 5561-72 13 377
0100 680-7247 190
0100 684-7213 5170
0101 772-7159 58
01025704-7208 93
0103 870-72 06 110
01 03 1058-72 02 138
01 04 5573-72 46 417
0105 944-72 05 390
01 05 3962-72 29 268
01 07 4043-72 50 5%
01 10 5560-72 42 547
0112 1150-26 13 280
01 12 2896-72 29 283
01 154800-73 21 00
01 155884-73 21 241
01 21 5150-28 20 570
01 22 4020+23 10 100
01 23 4570-58 48 220
01 31 600-73 26 Q0
01 34 990+30 39 110
01 34 240 -16 07 08

D-2

Exposure V Objea
Time (9) Type

3000 776 06.5Vf
6000 133 DA
15000 1440 AGN
2000 1542 QSO
27000 1434 Syft1
2000 1437 O7V
2000 1402 O4V((f))
2000 1366 05-6V
2000 1350 O3111( f)
2000 1257 O4111( f)
4200 1169 OB+WN3
9500 1236 O7laf+
2000 1236 O7laf+
12700 1216 BOlaw
2000 1480 Syft1
2000 1377 091l
2000 13387 06V
2000 1211 Blla
2000 1236 B2la
15000 1338 O9
8000 1237 O6.5m+WN3
2000 1325 09|
2000 1263 O9
15000 1338 09|
2000 1412 04V
2000 1328 09.5|
18000 1288 09.7Ib
39000 1315 WD
2000 1320 O8]
10600 1189 BO.5law
10000 1190 BO.5law
2000 1470 QSO
24000 1600 GAL
28000 1323 Syft1
12700 1288 WO4+O7II|
2000 1770 06

8000 139 DA



Prog Target
ID Name

P184M330B88-7
P122HDE232522
P107MRK1014
P102HD12323
P186HD12230
P101HD12740
P184TT-ARI
P107MRK586
P102HD13268
P107MRK590
P102HD13745
P102HD14434
P101HD14633
P105BD+48D658
P102HD15137
P117HD15558
P102HD15642
P101NGC985
P104WD0232+035
P111NGC1068
P104HD17573
P101HD18100
P133K1-26
P107MRK609
P116HD21483
P104HD22049
P115NGC1360
P101HD22586
P153HR-1099
P193HD23180
P116BD+31D643
P186HD23628
P104HD23850
P154V471-TAU
Q201HD24263
P193HD24534
P115NGC1535
P163T-TAU
P119HD27638
P116HD27778

RA DEC
(200Q0)

01 34 5940+3042 10
01 46 210+55 19 550
01 59 5020+00 23 410
0202 3000+55 37 270
02 05 530+77 16 555
02 06 1140+49 09 230
02 06 5310+15 17 430
02 07 4980+02 42 560
02 11 2960+56 09 320
02 14 3360-00 46 00

02 15 4580+55 59 470
02 21 5230+56 54 180
02 22 5420+41 28 490
02 23 2350+49 01 560
02 27 5980+52 32 580
02 32 4230+61 27 220
02 32 5630+55 19 390
02 34 3730-08 47 80

02 35 600+03 44 Q0

02 42 4069-00 00 505
02 49 5870+27 15 440
02 53 4070-26 09 200
02 56 5830-44 10 190
03 25 2540-06 08 380
03 28 4653 +30 22 319
03 32 5910-09 27 310
03 331474-2552 95

03 35 3790-52 33 240
03 3647.00+00 35 240
0344 1904+32 17 183
03 44 3408 +32 09 468
0347 2390+24 35 225
03 49 960+24 03 150
03 50 2400+17 14 480
03 52 001 +06 32 05

03 55 2299+31 02 450
04 14 1572-12 44 220
04 21 5940+19 32 65
04 22 3480+25 37 460
04 23 5969+24 18 42

D-3

Exposure V Objea
Time (9) Type

4000 1850 08
830 867 B1ll
2000 1569 Syftl
1500 890 ON9V
2000 527 FOVn
500 794B1.5l
2000 1000 CV
2000 1539 QSO
8400 818 ON8V
2000 1385 Syft1.2
7300 78309.71In
14300 849 05.5Vnfp
300 746 08.5V
4800 878B1
1700 788 O9.5l1-II n
300 786 O5llIf
4600 854 09.5llIn
46600 1450 Syft

8000 1225 WD(DA+dM?)

18000 1140 AGN
2000 363B8Vn
300 846B1V
2600 1540 sdO
2000 1450 Syft1.8
6000 7.06 B3Il
41000 373K2V
4500 1130 sd(O)
700 803 B2l
16000 570K1IV
2000 382 B1lIl
23900 851B5V
4530 766 A4V
2000 363 B8lI|
36000 920KO0
4000 569 B5V
6000 610 09Vpe
4500 1220 sd(O)
20000 1040 TTAU
4000 540 BOV
5900 636 B3V



Prog Target
ID Name

P107 3120
P104HD29139
P107MRK618
P122HD29376
P104WD0439+466
P102HD30677
P103 SK-67D05
Q201HD30122
P117SK-67/D14
P103SK-67/D18
P117HD32109
P119HD31293
P104WD0455281
P117HD32402
P117 SK-69D52
P103 SK-65D21
P103 SK-65D22
P135HD31964
P164ZETA-AUR
P117HD33133
P103 SK-69D59
P204 REJ0503289
P117 SK-70D60
P117 SK-70D69
P117 SK-68D41
P104G191-B2B
P117 SK-68D52
P184 051369
P117 SK-67D69
P101AKN120
P104HD34029
P122HD34333
P117SK-69D104
P103SK-67/D76
P117 SK-65D44
P101HD34656
P122HD35215
P117SK-69D124
P117SK-67/D101
P103SK-67/D104
P103 SK-68D80

RA DEC
(200Q0)

04 33 1110+05 2116.0
04 35 5500+16 30 430
04 36 2220-10 22 340
04 37 5430+07 19 0
04 43 2090+46 42 50
04 50 360+08 24 280
04 50 2400-67 40 00
04 50 519 +28 18 51
04 54 3192-67 15 249
04 551200-67 11 00
04 55 3150-67 30 10
04 55 4580+30 33 50
04 57 1270-28 08 100
04 57 2419-68 23 572
04 57 4850-69 52 220
05 01 2400-65 42 00
05 01 2400-65 52 00
05 01 5810+43 49 240
05 02 2870+41 04 330
05 03 1020-66 40 540
0503 1200-69 02 00
05 03 559 -28 54 36
0504 4094-70 15 345
0505 1873-70 25 498
0505 2720-68 10 27
0505 3030+52 49 540
0507 1600-68 32 =0
05 13 3930-69 32 10
05 14 2016-67 08 35
0516 1150-00 09 10
05 16 4090+46 00 140
05 18 2100+36 37 550
05 18 5957-69 12 547
0520 000-67 20 QO
05 20 1800-65 24 130
05 20 4300+37 26 190
0524 2830+30 11 320
05 251837-69 03 111
05 25 5636-67 30 287
05 26 400-67 29 480
05 26 3300-68 50 120

D-4

Exposure V Objea
Time (9) Type

2000 1420 Syftl
19000 085K5lIII
2000 1450 Syftl
440 702B3Vsh
7000 1267 WD
380 684 B1ll-llI n
11000 1134 O6laf+
4000 634 Bslll
2000 1152 Blla

10400 1202 O6-7+WN5-6

2000 1337 WN4
18000 710 AOpe
31000 1395 WD
2000 1330 WC4
2000 1150 B2la
20900 1202 09.5a
5200 1207 O6laf+
30000 300A%la
2000 375ZAUR
2000 1269 WNS
5200 1213 BOla
6000 139 DO

2000 1385 04V
2000 1390 04V
2000 1201 BO.5la
5000 1180 WD
2000 1170B0la
2000 1650 CV

2000 1309 O3l
30800 1460 Syft1
22000 008 G5l1I +GOlll
870 771B3+B3V
200012.10 06l b(f)
7400 1242 BOla
2000 1365 O9V

300 67507IIf
7500 941B1V
2000 1266 O9Ib
2000 1263 09Il
9500 1144 OB+WC5
6900 1240 WC5+OB



Prog Target
ID Name

P203 SK-68D82
P117BI170
P117SK-67/D111
P117BI173
P1151C418
P117SK-70D91
P117SK-66D100
P117HDE269582
P179HD36705
P117HD37026
P103 SK-71D45
P117HDE269687
P103SK-67/D166
P103SK-67/D169
P117SK-67/D167
P119HD36408
P166LMC-X-4
P117SK-67/D191
P117BI1208
P117HD37680
P101HD36841
P117HD269810
P116HD37021
P113SN1987A
P113SN1987A-STARS
P152HD37062
P116HD37061
P117BI229
P117SK-66D169
P117SK-66D172
P117SK-68D135
P117MK42
P103 SK-69D243
P103 SK-69D246
P117HDE269927
P117SK-69D257
P116HD37903
P116HD38087
P117BI272
Q119HD39060
P117SK-70D115

RA DEC
(200Q0)

05 26 453 -68 49 53
0526 4779-69 06 117
05 26 4800-67 29 330
05 27 1008-69 07 562
05 27 2831-12 41 483
05 27 3374-70 36 483
05 27 4559-66 55 150
0527 5275-68 59 86
05 28 4450-65 27 20
05301222-67 26 84
0531 1800-71 04 00
05 31 2561-69 05 384
05 31 4200-67 38 60
05 31 4800-67 03 Q0
05 31 5198-67 39 411
0532 1410+17 03 300
05 32 4930-66 22 140
05 33 3412-67 30 1%
05 33 5745-67 24 200
05 34 1939-69 45 100
05 34 3360-00 23 120
05351392-67 33 270
05 351600-05 23 40
05 35 2813-69 16 110
05 35 2840-69 11 117
05 35 3100-05 25 160
05 35 3130-05 17 549
05 35 3220-66 02 376
05 36 5450-66 38 250
05 37 556-66 21 35/
05 37 4860-68 55 80
05 38 4210-69 05 547
05 38 4280-69 06 30
05 38 5400-69 01 0O
05 38 5825-69 29 191
05 39 5896-69 44 43
05 41 3832-02 15 326
0543 048-02 18 44
05 44 2318-67 14 293
0547 1/00-5104 30
0548 4976-70 03 575

D-5

Exposure V Objea
Time (9) Type

10000 100 B1
2000 1309 09.5II
2000 1257 O7Ib(f)
2000 1300 O8I
4500 000 CSAN
2000 1278 06.5V
2000 1326 O6lI(f)
2000 1188 WN10
5030 683 K1l
2000 1430 WC4
11600 1147 O4If
2000 1190 WN11
12900 1227 O4lf+
33900 1218B1lla
2000 1254 O41nf+
2000 550B7Ille
10000 1380 O7IV
2000 1346 08V
4000 1402 O7V
2000 1335 WC4
5700 86008
2000 1226 O3111(f)
2000 796 BOV
50000 1960 SNR
23000 1580 B1V
4000 820B1Ve
2000 682B1V
2000 1295 O71|
2000 1156 09.7la+
2000 1313 05V
2000 1136 ON9.7la+
2000 1096 O3If/WN
5800 950 O3+OB+WNS5
10400 1113 WN7
2000 1248 WNO
4000 1238 09I
2000 783B1.5V
2100 828B5V
2000 1320 O7I]
20000 380 A5V
2000 1224 06.5lII



Prog Target
ID Name

P204GD 71
P102HD39680
P118HD39801
P104HD39659
P122HD40005
P101PKS0558504
P116 WALKERG7
P102HD41161
P102HD42088
P102HD42401
Q201HDA44179
P104WD0621-376
P118HDA45348
P102HD45314
P152HDA45677
P107HS0624+6907
P116HD46056
P102HD46150
P116HD46202
P151HD47088
P151HD47129
P151HD47240
P102HD47360
P151HD47382
P102HD47417
P131HDA47732
P131HDA7 777
P131HDE261878
P131HD47839
P131HD47961
P102HD48279
P104HD48915
P104WD0642166
P119HD50138
P187PXR0656+14
P102HD52463
P122HD52266
P116HD53367
P101VIIZW118
P152HD56014
P204WD0715704

RA DEC
(200Q0)

0552 274 +15 53 23
0554 4470+13 51 170
05 55 1020+07 24 252
05 56 2400+46 06 170
05 56 5060+16 21 190
0559 4740-50 26 520
06 04 3720-09 47 300
06 05 5250+48 14 580
06 09 3950+20 29 160
06 10 5910+11 59 410
06 19 5822-10 38 147/
06 23 1210-37 41 290
06 23 57/00-52 41 4%
06 27 1580+14 53 220
06 28 1/00-13 03 100
06 30 250+69 05 40
06 31 2088+04 50 40
06 31 5550+04 56 350
06 32 1048+04 58 01
06 37 1040+06 03 332
06 37 2400+06 08 71
06 37 5270+04 57 251
06 38 2300+04 37 270
06 38 2860+04 36 261
06 38 4790+06 54 70
06 40 2860+09 49 44
06 40 4230+09 39 214
06 40 5150+09 51 498
06 40 5870+09 53 445
06 41 2740+09 51 135
06 42 4050+01 42 580
06 45 1080-16 41 580
06 45 1100-16 42 60
06 51 3330-06 58 00
06 59 8.11+1414 215
07 00 1220-27 47 600
07 00 2110-05 49 370
07 04 2546-10 27 167
0707 1300+64 35 590
07 14 1500-26 21 90
0715171 -70 2508

D-6

Exposure V Objea
Time (9) Type

8000 130 DA
1500 785 06.5Vnepv
10000 080MZ2la
5200 1159 CSHN
300 724B3Vsh
54800 1500 QSO
14100 1079 B1.5V
300 67108.5Vn
1400 75506.5V
780 735B2V
20000 902B8V
8000 1209 WD
11720-0.72 FOll
1200 664 O9Vpe
8000 760B2IVe
2000 1420 QSO
2000 816B1V
1400 67505Vf
2000 81909V
2000 760B1lI
1000 610 0Cs8lli
2000 620B1ll
8700 819B0.5V
5000 710BOalll
1000 697 BOIV
900 810B3V
975 7.90B2V
2670 900B3V
300 47007V
765 750B3V
4300 79708V
20000-1.46 A1V
23000 830WD
8000 670B6-B9%e
12000 2400 PR
460 830B3V
500 72309V
22000 694B0OIVe
61200 1460 Syftl
1000 470B3llle
8000 140 DA



Prog Target
ID Name

P122L.S277
P122CD-20D2366
P102HD58510
P133NGC2371
P122HD60196
P105HD60369
P107MRK9
P102HD61347
P104HD61421
P101MRK79
P116HD62542
P179HD62044
P122HD62866
P118HD62509
P102HD63005
P122HD64568
P154U-GEM
P102HD65079
P207RJ075A5833
P1071R07546-3928
P122HD66695
P101HD66788
P152HD67888
P101PG0804+761
P102HD69106
Q1121X-VEL
P207UGC4305
P116HD 73882
P102HD74194
P114VELA-XBRT
P204WD0841+033
P114PG0839+399
P102HD74711
P102HD 74920
P102HD 75309
P101TON951
P122HD77464
P166 VELA-X-1
P1071R091496206
P101HDE233622
P107MRK110

RA DEC
(200Q0)

07 16 1220-08 31 140
07 25 190-21 09 330
07 25 790-21 10 2/0
07 25 3530+2929 360
07 32 1190-28 44 40
07 33 180-28 19 330
07 36 5710+58 46 140
07 381610-1351 20
07 39 2040+05 14 210
07 42 3230+49 48 410
07 42 3712-42 13 467
07 43 1870+28 53 00
07 45 1290-20 48 370
07 45 2130+28 01 366
07 45 4900-26 29 310
07 53 3820-26 14 20
07 55 500+22 00 50
07 57 390+02 57 30
07 57 062 +58 32 59
07 58 000+39 20 290
08 03 42/0-27 02 470
08 04 820-27 29 00
0808 3800-37 40 540
08 10 5850+76 02 430
08 14 380-36 57 9D
08 15 1910-49 13 210
08 19 157 +70 42 52
08 39 9.43-40 25 97
08 40 4770-45 03 310
08 41 243-44 44 18
08 41 039 +03 21 17
08 43 1270+39 44 4%
08 43 4750-46 47 560
08 45 1050-46 02 190
08 47 2/90-46 27 50
08 47 4240+34 45 40
09 00 3800-51 33 200
0902 679-4033 174
09 14 5910-62 06 540
09 21 3350+50 05 570
09 251290+52 17 100

D-7

Exposure V Objea
Time (9) Type

13900 978 NA
4700 827 BO.5llI
1000 679B1lb-lI
2000 1480 WC8-OVI
2900 901 B1l
7300 815091V
2000 1529 Syftl
13000 843 09lb
10000 G38F5IV-V
89000 1330 Syftl
10000 803 B3V
8550 428 K1llI
9400 901BO.5llIn
20600 115KaOlllp
1900 913 0O6Vf
7500 938 O4Vf
12000 1490 CV
370 783B2Vne
10000 145 AGN
2000 1436 Syftl
6000 978B0.5IV
1600 94509V
4000 640B4Ve
37600 1520 QSO
300 714B0.51Vnn
6000 960CV
20000 10 GAL
10000 721 O9lll
9200 757 08.5lb
10000 000 NEB
8000 142 DA
2000 1460 sdOB
1400 711B1l
800 75308V
930 786Blllp
69500 1400 Syftl
300 670B2.5V+B2.5V
10000 680BOla
2000 1355 Syftl
1900 997B1.5
2000 1600 Syftl



Prog Target
ID Name

P1981ZW18
P104WD0939+262
P111PG0946+301
P101PG0953+414
P1073C232
P133NGC3132
P101HD88115
P107 TON1187
P102HD89137
P204 REJ1016053
P204WD1019141
P102HD90087
Q108NGC3242
Q114HD90972
P101HE1029140
P102HD91597
P102HD91651
P104WD1034+001
P204 Feige 34
P102HD92554
P101HD92702
P117HD92809
P117HD9312A
P102HD93146
P102HD93206
P102HD93204
P102HD93205
P102HD93222
P122 CPD-59D2600
P102HD93250
P122 CPD-59D2603
P122 HDE303308
P101HD93521
P102HD93827
P102HD93843
P101HD93840
P101BD+38D2182
Q101HD94414
P102HD94493
P207 RIL059+5628
P186 TW-HYA

RA DEC
(200Q0)

09 34 190+55 14 261
09 42 5400+26 00 Q0
09 49 4099+29 55 181
09 56 5240+41 15 410
0958 2090+3224 20
10 07 180-40 26 100
10 07 3180-62 39 120
10 13 310+3551 220
10 15 4000-51 15 250
10 16 287 -05 20 34
1019524 -14 07 35
10 22 2080-59 45 200
10 24 4600-18 38 389
10 29 3%40-30 36 250
10 31 5430-14 16 510
10 33 110-60 50 410
10 33 3030-60 0735.0
10 37 400-00 08 200
10 39 367 +43 06 10
10 39 4800-60 55 00
1041 Q20-57 36 30
10 41 3840-58 46 190
10 43 5740-59 32 510
10 43 590-60 05 110
10 44 2300-59 59 360
10 44 3240-59 44 300
10 44 3380-59 44 150
10 44 3630-60 05 280
10 44 4150-59 46 550
10 44 4510-59 33 540
10 44 4800-59 44 Q0
10 45 600-59 40 =0
10 48 2340+37 34 130
10 48 3140-60 56 100
10 48 3780-60 13 250
10 49 870-46 46 420
1049 1200+37 59 00
10 50 5630-77 07 210
10 53 1520-60 48 530
1058 377 +56 28 11
11 01 5800-34 43 360

D-8

Exposure V Objea
Time (9) Type

18000 1360 GAL
37000 1460 WD
25000 1620 QSO
41600 1500 QSO
2000 1578 QSO
5200 000AV+sdO
1100 830B1.5lIn
2000 1500 QSO
640 798 ONO.7III np
8000 142 DAO+dMe
15000 145 DA
870 78009.5l
1000 1230 CSHN
3400 560B9.5V
27000 1300 QSO
10000 984 09.5V
2200 886 09Vn
6000 1319 WD
4000 111 sdO
12100 947 09.51In
5100 814Bllab
2000 908 WC6
2000 884 O3lIf
1600 845 06.5Vf
550 624 09.7Ib
3400 842 05Vf
1000 77503V
1600 810071l f
12400 861 06V
4200 738 03Vf
8600 87707V
7800 817 O3Vf
300 706 09%Vp
4500 931Bllbn
440 73406l f
700 777B1lb
4400 1125B3
48000 800B2V
450 723Bllb
10000 141 BLLac
3710 109 K7V



Prog Target
ID Name

P107PG1100+772
P101MRK421
Q201 MRK36
Q101HD96675
P110HS1103+6416
P117HD96548
P111NGC3516
P102HD96670
P102HD96715
P102HD96917
P122HD97913
P101HD97991
P101PG1116+215
P107MRK734
P110HE11221649
P102HD99857
P102HD99890
P107MRK1298
P122HD100199
P102HD100213
P102HD100276
P192PDS-55
P101HD100340
P119HD100546
P102HD101131
P122HDE308813
P102HD101190
P102HD101205
P207RJ1139+5743
P101NGC3783
P102HD101298

RA DEC
(200Q0)

11 04 1390+76 58 580
11 04 2730+38 12 320
11 04 58 +29 08 22

11 05 5820-76 07 490
11 06 1085+64 00 94
11 06 1720-65 30 350
1106 4755+72 34 69
11 07 1380-59 52 230
11 07 3290-59 57 490
11 08 4240-57 03 570
11 1454.60-59 10 290
11 16 1160-03 28 200
1119 870+21 19 180
1121 4710+11 44 180
1124 4282-17 05 178
11 28 2700-66 29 210
11 29 580-56 38 390

11 29 1660-04 24 80

11 31 690-62 56 480

11 31 1060-65 44 320
11 31 4810-60 36 220
11 31 5500-34 36 260
11 32 4980+05 16 360
11 33 25%60-70 11 420
11 37 4840-63 19 230
11 37 5850-63 18 590
11 38 1000-63 11 490
11 38 2040-63 22 220
11 38 496 +57 42 44

11 39 200-37 44 180

11 39 330-63 25 460

D-9

Exposure V Objea
Time (9) Type

2000 1572 QSO
19000 1224 Blaza
10000 1% GAL
10000 765B7V
30000 1580 QSO
1000 7/0WN8
14000 120 AGN
7200 743 O8lIbf
3500 826 O4Vf
1500 708 O8.5Ibf
3700 880B0.5IVn
300 741B1V
28600 1480 QSO
2000 1507 Syftl
48000 1650 QSO
1600 745B0.5Ib
1100 828BOlll
2000 1500 Syft1
480 1015 B0.51ll ne
2000 822 08.5Vn
620 716B0.5Ib
16000 1160 dvi2e
700 1012B1V
8000 680B9Vne
520 71506Vf
3300 928 B1llI
830 727 06Vf
440 642 O7IlI nf
10000 136 AGN
27600 1224 Syftl
2000 80506Vf



Prog Target
ID Name

P102HD101413
P102HD101436
Q101HD102065
P107 11431810
P132PG1144+005
P102HD102552
P102HD103779
P101CPD-72D1184
Q201HD104174
P163HD104237
Q109PG1159035
P102HD104705
P104WD1202+608
P107PG1202+281
P117HD104994
P111NGC4151
P204HZ 21
P107PG1211+143
P107PG1216+069
P108 MRK205
Q201M100
P111NGC4388
P107MRK209
P1013C273
P119HD108767
P107PG1229+204
Q101HD108927
P104HD109540
P207RJ1233+0931
P101HD109399
P204HS1234+481
P207RJ123A+4539
P134NGCA463LA
P134NGCA4631-B
P134NGC4631C
P116HD110432
Q105T124%232
P118HD111812
P133A35

P204GD 153
P101CPD-69D1743

RA DEC
(200Q0)

11 39 4390-63 28 390
11 39 4990-63 28 430
11 43 3780-80 28 600
11 45 4050-18 27 160
11 46 3560+00 12 298
11 47 5690-60 3 540
11 56 5760-63 14 570
1159 010-73 25 460

1159 3757-78 13 186
12 00 510-78 11 346

12 01 4600-03 45 360
12 03 2390-62 41 450
12 04 3700+60 31420
12 04 4220+27 54 110
12 05 1870-62 03 80

12 10 3251 +39 24 208
12 13 565 +32 56 37

12 14 1760+14 03 120
12 19 2090 +06 38 380
12 21 4410+75 18 380
12 22 549 +1549 21

12 25 5006 +12 39 237
12 26 1600 +48 29 370
12 29 670+02 03 0

12 29 5250-16 30 480
12 32 360+20 09 290
12 32 2000-78 11 380
12 33 670+82 33 500
12 33 258 +09 31 23

12 35 1650-72 42 590
12 36 453 +47 55 23

12 36 512 +45 39 04

12 42 880+32 34 360
12 42 880+32 33 360
12 42 880+3232 360
12 42 5032-63 03 312
12 50 1880-23 33 570
12 51 4190+27 3226.9
12 53 4140-22 51 420
12 57 024 +22 01 56

13 00 3370-70 12 350

D-10

Exposure V Objea
Time (9) Type

2900 83508V
1400 756 06.5V
6000 657 B9V
2000 1458 Syftl
4000 1620 D0OZ1
3700 869B1llIn
400 720B0.5lab
4400 1068 BOIll
4000 490B9Vn
18000 700 TTAU
5000 1490 PG1159
720 776BO0lb

32000 1357 WD(DAO+DA)

2000 1551 QSO
2000 1093 WN3pec
10000 150AGN
12000 142 DO
2000 1463 Syftl
2000 1568 QSO
200000 1460QS0O
12000 979 GAL
10000 1360AGN
2000 1515Ga
39000 1286 QSO
1000 300B9.5V
2000 1526 Syftl
4000 773B5V
7000 1345 CSHN
10000 141 AGN
900 761B0.71l
10000 144 DA
10000 136 AGN
30000 000 GAL
20000 OO0 GAL
10000 000 GAL
2000 524 B2Vpe
22000 1600 GAL
3125 494 GOlll p
2000 000 G8IV+sdO
8000 1335DA
700 938B0.5IlIn



Prog Target
ID Name

P108PG1259+593
P108 PKS1302102
P107PG130#085
P110HS130#4617
P102HD114441
P102HD115071
P104HZ43
P117HD115473
Q201NGC5102
P207 RJ1324+5739
P102HD116538
P102HD116781
P101HD116852
P101HD118246
P122HD118571
P101HD119069
P101VZ1128
P122HD118969
P101HD119608
P101HD120086
P112ABELL1795
P108MRK279
P107PG1351+640
Q114HD120991
P101HD121800
P111MRK463
P101HD121968
P107PG1402+261
P107PG1411+442
Q110HD125162
P102HD124314
P104HD124897
P101NGC5548
P102HD124979
P101HD125924
P132PG1424+535
P101MRK1383
P186 PROX-CEN
P108MRK817
P186HD129333
P104HD128621

RA DEC
(200Q0)

1301 1290+59 02 60
13 05 3300-10 33 190
13 09 4700+08 19 490
13 10 1169 +46 01 245
13 11 2950-55 21 240
13 16 480-62 35 10

13 16 2210+29 05 560
1318 2770-58 08 150
1321 5670-36 37 528
1324 008 +57 39 16

13 25 1190-51 50 290
13 27 2510-62 38 560
13 30 2320-78 51 180
13 35 4330-06 09 220
13 39 1570-60 59 10

13 41 5570-45 51 60

1342 168 +28 26 007
1342 1230-63 42 500
13 44 3120-17 56 130
1347 1910-02 26 370
13 48 5251 +26 35 351
1353 340+69 18 290
13 53 1580 +63 45 450
13 53 5680-47 07 410
13 55 1540+66 07 QO
1356 285+18 22 189
13 5851.10-02 54 530
14 05 1620 +25 55 340
14 13 4840+44 00 140
1414 3000+46 20 00
14 15 160-61 42 240

14 15 4350+19 12 370
14 17 5950 +25 08 130
14 18 1190-51 30 130
14 22 4290-08 14 530
14 25 5550 +53 15 240
1429 640+01 17 &0

14 29 4200-62 40 4170
14 36 2210+58 47 390
14 39 110+64 17 327
14 40 070-6050 380

D-11

Exposure V Objea
Time (9) Type

200000 150 QSO
200000 1492 QSO
2000 1528 QSO
20000 1680 QSO
4300 802B2IVpne
10500 794 B0.5Vn
21000 1286 WD
2000 998 WC5
10000 965 GAL
10000 139 AGN
570 792B2IVn
2400 760BO0lll ne
900 847 Oalll
500 807 B4V
1700 876B0.51Vn
300 843B1lll
19400 149 PAGB
7400 989B1V
700 751B1lb
300 773B2V
40000 000CLUS
200000 147 Syftl
2000 1484 QSO
6600 610B2llle
1800 911B1.5V
10000 1500 AGN
1700 1031 B1V
2000 1557 Syftl
2000 1499 Syft
7000 418A0p
2100 664 O6Vnf
10000-0.04 K1lII
33600 1310 Syftl
3800 78008.5V
1200 968 B2IV
4000 1620 D0OZ1
26100 1480 Syftl
2000 1105M5Ve
200000 140 Syftl.5
4650 754 GOV
33000 133K1V



Prog Target
ID Name

P104HD128620
P111MRK477
P111MRK478
P107PG1444+407
P153X1-BOOA
Q109H1504+65
P114SMSTAR
P102HD132960
P107MRK841
P102HD134411
P132PG1520+525
P204WD1529+486
P107MRK290
P107MRK487
P193HD138403
P104HD140436
P108HS1543+5921
P207RJ1556+1111
P104HE2-138
P119HD143939
P186HD144668
P107MRK876
P101HD146813
P204EG 118
Q110WD1620391
P116HD147889
P207 RXJ1625+7555
P107PG1626+554
P112ABELL2199
P104WD1631+781
P101HD148422
P116HD147888
P116HD149404
Q103EUVEJL636285
P101HD149881
P204KUV16366+3506
P104HD149498
P101BARNARD29
P101CPD-74D1569
P102HD151805
P117HD151932

RA DEC
(200Q0)

14 40 080-60 50 420
14 40 3806 +53 30 157
14 42 746+35 26 229
14 46 4590+40 35 60
14 51 2300+19 06 70
15 02 800+66 12 260
1502 5310-41 59 165
1503 2080-41 16 170
1504 120+10 26 160
1511 880-39 51 500
1521 4690 +52 22 43
1529 435 +48 36 22
15 35 5240+57 54 90
15 37 420+55 15 480
1537 1160-71 54 530
1542 £.90+26 17 420
15 44 2010+59 12 260
1555430 +1111 24
1556 130-66 09 10
16 04 4440-39 26 40
16 08 3420-39 06 Q0
16 13 5720 +65 43 100
16 15 1470+5547 580
16 1755 -153541
16 20 1200-39 07 Q0
16 22 2282-24 21 12
16 24 565 +75 54 56
16 27 5590 +55 22 310
16 28 3825+39 33 43
16 29 1110+78 04 410
16 30 5980-56 29 420
16 35 2417-23 27 363
16 36 2244 -42 51 318
16 36 3400-28 32 Q0
16 36 5810+14 28 310
16 38 264 +3500 11
16 38 3000-57 28 120
16 41 3400+36 26 60
16 50 5000-74 32 200
16 51 3560-41 46 360
16 52 1910-41 51 160

D-12

Exposure V Objea
Time (9) Type

22000-0.01 Gav
10000 100AGN
8000 1460 AGN
2000 1595 QSO
8000 460 G8V
11000 1630 PG1159
36000 1670sdOB
300 739B1IV
2000 1400 Syft1
1100 956 B2V
2000 1552 D0OZ1
11000 147 DA
2000 1521 Syftl
2000 1%45Ga
2000 1047 CSHN
2000 384 BOIV+A3V
200000 1640 QSO
10000 138 BLLac
5200 1090 CSHN
5000 710B9p
3825 705A7IVe
2000 1523 Syftl
1300 907B1.5
10000 134 DA
1000 1100 WD
12600 792B2IV
10000 137 AGN
2000 1617 QSO
40000 000CLUS
30000 1328 WD
6400 860B1lla
6300 674B3/B4V
16600 347 O9l
4000 000 NolD
300 703BO.5I
15000 147 DA
4000 1170WD
7400 1314 PAGB
1700 1015 09.5V
7200 891B1IB
600 G649 WNY7



Prog Target
ID Name

P107MRK501
P116HD152236
P101HD152218
P102HD152233
P102HD152248
P102HD152314
P102HD152623
P102HD152723
P166 HER-X-1
P110HS1700+6416
P102HD153426
Q106 351
P116HD154368
P132PG170#427
P102HD155775
P101HD156359
P102HD156292
P117HD156385
P107MRK506
P107 4C+34.47
P102HD157857
P118HD159181
P101HD158243
P122HD158661
Q119HD158643
P101HD160993
P198HEN2-274
P205BD+39D3226
P122HD161807
Q201HD163296
Q108NGC6543
P101HD163522
P102HD163892
P101HD163758
P204 KUV 1800+685
P117HD164270
P107KAZ102
P116HD164740
P101HD164816
P102HD164906

RA DEC
(200Q0)

16 53 5220 +39 45 370
16 53 59%61-42 21 432
16 53 590-41 42 530
16 54 330-41 47 290

16 54 980-41 49 310

16 54 3180-41 48 190
16 56 1490-40 39 360
16 56 5450-40 30 430
16 57 4970+35 20 330
1701 048+64 12 &9

1701 1290-38 12 130
17 04 4150 +60 44 280
17 06 2828-35 27 40

17 08 4770+42 40 5%
17 15 2210-38 12 460
17 16 3660-62 52 60

17 18 4560-42 53 300
17 19 2980-45 38 240
17 22 4000 +30 52 530
17 23 2080+34 17 580
17 26 1730-10 59 340
17 30 2600+52 18 103
17 31 700-53 28 430

1731 1270-17 08 320
17 31 2480-23 57 440
17 45 1760-45 38 130
17 45 3530-46 05 250
17 46 319 +39 19 09

17 49 2460-38 59 00

17 56 2129-21 57 219
17 58 3330 +66 37 52
17 58 3510-42 29 100
17 5926.20-22 28 10

17 59 2820-36 01 160
18 00 095 +68 35 54

18 01 4300-32 42 540
18 03 2830 +67 38 100
18 03 4030-24 22 440
18 03 5680-24 18 450
18 04 5.80-24 23 100

D-13

Exposure V Objea
Time (9) Type

2000 1415BLLac
14100 473 Bllape
5900 76109.51Vn
1400 656 O6lll fp
1400 610 O7lbrfp
4900 754 09.5llI-1 V
950 67307Vnf
7100 7.1006.5111f
10000 1300 DA
500000 1610 QSO
4200 747 O9ll-1
18000 1530 QSO
2000 61309la
13000 1640 DOZ1
430 667 BO.5lII
2100 968 09.71b-I
10000 749 O9.51l
300 745WC7
2000 1512 Syft1.5
2000 1650 QSO
4100 77806.511If
2220 279G2lab
2800 815B1lab
12200 820BO0.5Ib
18000 480A0V
2000 773Bllab
4000 1140 CSHN
5000 102 Op

300 699BOIlIN
10000 687 A1V
1000 1110 CSHN
2700 846Blla
1500 744 091Vn
2400 73206la
11000 147 DA
2000 901WC9
2000 1578 Syftl
3000 1033 07.5V
600 708 O9.5lII-I'V
1900 747 Bllvpe



Prog Target
ID Name

P122HDE315021
P102HD165052
P105HD165246
P117HD165763
P102HD165955
P122HD166546
P105HD166716
P192AS-292
P122HD167287
P101L4825
P184 AM-HER
P101HD167402
P102HD167659
P102HD167771
P116HD167971
P116HD168076
P101HD167756
P122HD168080
P101H1821+643
P101HD168941
P105HD169673
P1073C382
Q1081RAS183332357
P104HD172167
P101HD172140
P1331C4776
P101HD173502
P204Lanning 18
Q113V603AQL
P204WD1847-223
P101HD175754
P101HD175876
P119HD176386
P104HD177756
P101HD177566
P101HD177989
P101HD178487
P101HD179407
P101HD181653
P101E141-55
P101HD183899

RA DEC
(200Q0)

18 04 3580-24 19 520
18 05 1050-24 23 550
18 06 460-24 11 440
18 08 2830-21 15 110
18 0957.70-34 52 10
18 11 5700-20 25 250
18 12 2840-15 22 240
18 14 1000-32 47 320
18 15 1660-18 59 330
18 16 040-30 45 460
18 16 1330+49 52 40
18 16 1850-30 07 290
18 16 5850-18 58 50
18 17 2840-18 27 480
1818 576+59 42 23
1818 3633-13 48 24
1818 3990-42 17 180
1818 4670-18 10 200
18 21 5700 +64 20 360
18 23 2550-26 57 110
18 26 2360-15 37 480
18 35 340+32 41 470
18 36 2330-23 55 200
18 36 5640 +38 46 470
18 39 4820-29 20 210
18 45 5110-33 20 400
18 46 5570-29 57 350
18 47 389 +01 57 37
18 48 5460+00 35 29
18 47 565 -22 19 36
18 57 3560-19 09 110
18 58 1070-20 25 250
19 01 3880-36 53 260
19 06 1490-04 52 530
19 07 760-41 43 100
19 07 3650-18 43 300
19 09 1470-10 13 40
19 12 5290-12 34 570
19 16 2416 +67 08 60
19 21 1410-58 40 130
19 32 4510-26 09 460

D-14

Exposure V Objea
Time (9) Type

1900 857B1V
630 687 06.5Vnf
5000 77108Vn
300 825WC5
2300 919B3Vn
570 724 09.5l
5400 800 BOll-II
16000 970 K5
510 709B1Ib
20000 1199 B1Ib-lI
2000 1230CV
2300 895B0Ib
4200 73907IIf
620 652 O7llI nf
8300 731BOV
2000 821 O5f
300 630B0.5la
2400 761B0.5
56800 1420 QSO
6400 934 O9.511-111
4800 734B1lI
2000 1550 Syft1
4000 1430 CSHN
20000 003 AQV
3100 996 BO.5lII
5000 1410WC6
2100 968 BO.5llI
8000 1296 DA
6000 1190 CV
8000 139 DA
300 70108Ilf
300 694 Oelll
14000 720B9IvV
2000 344B9Vn
700 1020 PAGB
2100 933 B0l
8800 866 BOIb
10800 941BO0.5Ib
300 840B1lI-lII
100300 130 Syftl
5700 980 B2l



Prog Target
ID Name

P116HD185418
P122HDE332407
P193HD186924
P101HD225757
P187V3885SGR
P117HD187282
P102HD187459
P118HD187642
P102HD188001
P104GCRV12336
P102HD190429
P102HD190918
P122HD191495
P204 REJ2009-602
P107 PKS2005489
P117HD191765
P102HD192035
P102HD191877
P117HD192103
P204WD2013+400
P16431CYG
P116HD192639
P16432CYG
P117HD193077
P101HD195455
P102HD195965
P104HD196867
P108 MRK509
P118HD197481
P114CYGLP-W1
P114CYGLP-W2
P101BD+35D4258
P114CYGLP-NE4
P114CYGLP-NE3
P114CYGLP-NE2
P114CYGLP-NE1
P116HD199579
P114CYGLP-E1
P114CYGLP-E2
P104HD200516

RA DEC
(200Q0)

19 38 2739+17 15 263
19 41 1980 +29 08 400
19 44 4814 +50 31 316
19 46 4160 +34 39 140
19 47 4080-42 00 280
1948 3220+18 12 70
19 48 5050 +33 26 140
19 50 4510+08 51 466
19 52 2170+18 40 190
19 59 3610+22 43 Q0
20 03 2930+36 01 300
20 05 5740+35 47 180
20 08 5350 +35 30 460
2009 05 -60 25 36
20 09 2540-48 49 540
20 10 1410+36 10 360
20 10 4940+47 48 480
20 11 2100+21 52 310
20 11 5350+36 11 510
20 13 092 +40 02 24
20 13 3790 +46 44 283
20 1430.32+37 21 142
20 15 2830+47 42 511
20 17 010+37 25 250
20 32 1460-24 04 30
20 32 2550+48 12 590
20 39 3800+15 54 430
20 44 980-10 43 230
2045 830-3120 92
20 45 3837 +31 06 326
20 45 3868 +31 06 326
20 46 1250+35 32 260
20 56 253+31 56 365
20 56 260+31 56 374
20 56 267 +31 56 383
2056 274+31 56 3R
20 56 3467 +44 55 2A4
20 57 2134 +31 05 426
20 57 2285+31 06 17
21 04 1080-11 21480

D-15

Exposure V Objea
Time (9) Type

2000 745B0.5V
12600 850B1Ib
2000 1050 CSHN
7400 1059B1llIn
12000 1000 CV
2000 1056 WN4
1600 648B0.5Ib
2000 O77AV
300 62507.5af
5200 1394 CSHN
2300 6.63 O4If
1800 680 0O9.5la/WN4
5700 826 BOV
8000 136 DA
2000 1530BLLac
1400 831 WN6
6800 818BOlll-1V
300 626B1Ib
1000 809WC8
8000 144 DAO+M3
2000 379ZAUR
15000 711 08e
6000 398 ZAUR
2000 797 WN5
1000 920BO.5I
340 698 BOV
2000 377B9vV
200000 1300 Syftl
15000 861MO0OVe
8000 000 SNR
8000 000 SNR
7400 935B0.5Vn
8000 000 SNR
8000 000 SNR
8000 000 SNR
8000 000 SNR
2000 601 06Ve
8000 000 SNR
8000 000 SNR
3500 1278 CSHN



Prog Target
ID Name

P122HD201345
P101HD201638
P104WD2111+498
P102HD202347
P132WD211#341
Q201WD211#539
P101HD203664
P102HD203699
P116HD203938
P101HD204076
P204WD212%222
P133K648
P10111ZW136
P101BD+48D3437
P104NGC7094
P116HD206267
P116HD207198
P116HD207538
Ql11AG-PEG
P205BD+28D4211
P207 FIRSTJ21550922
P204WD2156546
P164VV-CEP
P108PKS2155304
P193HD218066
P118HD209750
P116HD210121
P153AR-LAC
P116HD210839
P122HD210809
P122BD+53D2820
P104WD2211-491
P122HDE235783
P107MRK304
P122HD212044
P122BD+52D3210
P122BD+53D2885
P198NGC7293
P122HDE235874
P101HD214080
P104HD214923

RA DEC
(200Q0)

21 07 5530+33 23 500
21 09 5300+35 29 310
21 12 4350+50 06 170
21 13 4180 +45 36 410
2117 620+34 12154
21 18 5600+54 12 360
21 23 2870+09 55 550
21 23 3520+14 03 10
21 23 5006 +47 09 526
21 27 100-31 56 210
2127 431 -22 11 48
21 29 5940+12 10 260
21 32 2780+10 08 170
21 36 1580+49 20 570
21 36 5300+12 47 200
21 38 5754 +57 29 208
21 44 5322 +62 27 383
21 47 3967 +59 42 23
2151 200+12 37 320
2151 110 +28 51 50
2155015 -09 22 25
21 56 211 -54 38 23
21 56 3910+63 37 320
21 58 5180-30 13 300
22 04 211+63 23 486
22 054690-00 19 111
22 08 1176-03 31 529
22 08 4100 +45 44 290
22 11 3060+59 24 527
22 11 3850+52 25 480
22 13 4950 +54 24 350
22 14 1230-49 19 20
22 17 690+54 30 280
22 17 1220+14 14 210
22 20 2260+5151 4Q0
22 26 5430+53 38 420
22 27 730+54 10 540
22 29 3850-20 50 180
22 32 5970+51 12 560
22 36 631-16 23 160
22 41 2740+10 49 530

D-16

Exposure V Objea
Time (9) Type

300 766 O9Vp
1700 910BO0.5Ib
38000 1309 WD
300 751B1.5V
8000 1330 D0OZ1
4000 1236 DA
400 859B0.5V
320 686B2.51Vne
7600 745B0.5V
1300 879B1V
12000 149 DA
8200 1500 sdO
53000 1460 Syftl
9600 869Bllab
8700 1368 CSHN
2300 562 O6e
12500 39509lle
10000 731BOV
2000 940 SYMB
5000 105 sdOp
20000 142 QSO
15000 146 DA
6000 491VVCEP
200000 1309BLLac
4000 762B1V
15625 290G2lb
15000 767 B3V
32000 610KOIV
4000 506 O6lab
1300 757 O9lab
9000 995B0OIVN
4000 1171WD
14100 868B1Ib
2000 1508 Syft1
550 698B1V
6000 1069 B1V
12000 1046 B2I1 |
2000 1350 CSHN
4900 964 B3llI
300 680B1Ib
2000 340B8V



Prog Target
ID Name

P101HD215733
P122HD216044
P122HD216438
P111MR2251178
P193HD217312
P101NGC7469
P111NGC7469
P107MRK926
P104HD218045
P107NGC7496
P101HD218915
P104GD246
P101HD219188
P122HD220057

P112 ABELL 2597
P132HS2324+3944
P104WD2331475
P179HD222107
P110HE234 %4342
P107PG2349014
P179HD224085
P122HD224151
P105HD224257
P1050VIFOLLOWUP
P106 OVIFOLL OWUP
P109JUPITER
P180COMET-TOO
P12010-TORUS-MDRS
P12010-TORUS-LWRS

P120JUPITER-AURORA
P120JUPITER-CENTER

P120SATURN
P120VENUS
P123SN2001Z2Z-TOO

RA DEC
(200Q0)

22 47 240+17 14 Q0

22 48 4320+55 07 340
22 51 5820+53 42 350
22 54 580-17 34 550

22 58 3967 +6304 37.8
23 03 1560+08 52 260
23 03 1560+08 52 260
23 04 4340-08 41 80

23 04 4440+15 12 210
23 09 4730-43 25 400
23 11 690+53 03 300
23 12 2100+10 47 Q0
23 14 050+04 59 500
23 20 060+61 09 00

23 251972-12 07 270
23 27 1570+40 01 220
23 34 120-47 13 550

23 37 3390+46 27 290
23 50 3424-43 26 Q0

23 51 5610-01 09 130
23 55 180+28 37 590
23 55 3370+57 24 440
23 56 2490 +55 59 260
9999 9990-99 99 990
9999 9990-99 99 990
9999 9990-99 99 990
9999 9990-99 99 990
9999 9999-99 99 99
9999 9999-99 99 99
9999 9999-99 99 99
9999 9999-99 99 99
9999 9999-99 99 99
9999 9999-99 99 99
9999 9999 —-9999 999

D-17

Exposure V Objea

Time (9) Type

300 734B1ll
5800 851 B0l
4700 846B1lI
9000 1440 QSO
4000 741BOIV
33600 1300 Syftl
16000 1300AGN
2000 1450 Syft1.5
2000 245B9V
2000 1191 Syft2
1000 720 09.51ab
19000 1310 WD
300 693 BO.5II-111
920 693B3IVsh
40000 000CLUS
2000 1480D0OZ1
19000 1344 WD
8550 370G8IV
50000016.00 QSO
2000 1533 Syftl
3600 720K21V
1600 601 BO.5II-111
1100 800BO0.21IV
300000 D9 Many*s
300000 D9 Many*s
7200 999 SOL
25000 999 SOL
20000 999 SOL
20000 999 SOL
12000 999 SOL
20000 999 SOL
12000 999 SOL
10000 999 SOL
30000 120 SN



NRA 00-OSS05
Appendix E
FUSE Cycle1 GI Target List

This Appendix contains targets planned for observation for Cycle 1 GI programs. Thelisting is
sorted in order of increasing Right Ascension (J200Q0). The listing is based on Phase 2
proposals sibmitted to the FUSE Science Center at JHU.

The information listed below includes the Program Identificaion, target name, J2000coordinates,
total planned exposure time, V magnitude (when appropriate), and an indicaor of the spedral
type or general objed type.

PgmiD Target Name RA (2000 DEC V Objed Exposure
Type (se9

A085 NGC40 00:13:01.10 +72:31:19.13 1220 WC8 40000
A003 RXJ0019+22 00:1950.0 +21:56:54 1240 CV 40000
A083 HD2151 00:25:45.07 -77:15:15.3 2.82 G2IV 17000
A053 HS-0035+4405 00:37:5230 +44:21:324 16.70 QSO 4000

A061 M31-OB78-159 00:40:284 +40:43:14 18.00 BO 5500

A061 M31-NGC206231 00:40:29.8 +40:44:30 18.30 O8 10000
A061 M31-OB78-277 00:40:30.3 +40:42:33 1800 B1 10000
A061 M31-OB78-292 00:40:30.6 +40:45:28 1800 O 7000

A088 NGC221 00:42:41.8 +40:41:52 8.82 GAL 50000
Al134 EG-AND 00:44:37.18 +40:40:45.6 7.50 WD+M2llI 30000
Al118 AzV18 00:47:1310 -73.06:24.8 12.48 B3la 9110

Al118 AzV70 00:50:1814 -72:3809.8 12.39 O9la 4000

A075 EO0102P1 01:04:01.07 -7202035 SNR 10000
A034 EGB1 01.07:176 +73:33:46 16.55 WD 7520
Al118 AZV462 01:11:25.88 -72:31:21.0 1254 B2la 4000
A013 WD0109+111 01:12:22.74 +11:23:36.23 1540 DO 4000
A013 WD0111002 01:13:46.61 +00:28:28.30 14.80 DO 4000
A053 HS-0119+1432 01:21:56.05 +14:48.23.7 16.10 QSO 4000
A061 M33-FUV016 01:32:37.7 +30:40.06 17.00 O 4000
A086 NGC588 01:32:455 +30:3855 13.00 GAL 4000
AO61 M33-0B21-108 01:33:00.8 +30:35.05 17.00 GAL 4500
A086 NGC592 01:33:123 +30:38:49 14.00 GAL 4000

A086 NGC595 01:33:336 +30:41:32 14.00 O 4500
A061 M33-FUV297 01:3350.6 +30:39:48 1910 O 10000

E-1



PgmiD Target Name

A061 M33FUV425
A061 M33-FUV420
A061 M33-FUV350
A0O61 M33-0B2-4
A061 M33FUV444
A086 NGC604

A063 BD+32D270
A041 HD11636

Al118 BD+56D524
Al118 HD14250

A054 HD15638

Al121 Mrk595

A139 NGC1068POS-1
A139 NGC1l068POS-2
A139 NGC1068POS-3
A139 NGC1068POS-4
A139 NGC1068POS-5
A139 NGC1068POS-6
A139 NGC1068POS-7
A002 4J0241+61
A023 NGC1140

A054 HD18131

A041 HD18978

A010 EUVE-J317%855
A083 HDZ20630

A036 SBS0335052
A088 NGC1399

A068 NGC1404

A120 HD23060

A120 HD23478

A120 HD23625

A120 HD24190

A106 HD24357

A106 HD25102

A106 HDZ26462

A106 HD26737

A054 HD27483

A106 HD27534

A106 HD27731

A106 HD27808

A106 HD27848

RA (J2000

01:33:52.3
01:33:52.5
01:33:56.0
01:33:58.7
01:34:09.9
01:34:32.5
01:34:52
01:54:38.40
02:19.06.42
02:20:15.71
02:28:19.0

0241:3491 +07:11:13.96

02:42:40.74

0242:40.76

02:42:40.78
02:42:40.81
02:42:40.85
02:42:40.90
02:42:40.98
02:44:57.70
02:54:33.58
02:54:38.8

03:02:2351
03:17:17.74
03:19:21.70
03:37:43.99
03:38:29.3

03:38:52.01
03:43:23.96
03:46:40.84
03475261
03:52:18.94
03:53:10.04
03:59:40.49
04:11:20.17
04:14:30.42
04:20:52.6

04:21:32.26
04:23:30.39
04:24:14.57
04:24:22.27

DEC V

+30:39:21
+30:39:40
+30:45:31
+30:35:26
+30:39:11
+30:47.04

+32:55:54

+20:48:28.8

+57:07:33.5

+57:05:54.9
-61:18:19.4

-00:00:47.97

-00:00:47.48

-00:00:46.98
-00:00:46.48
-00:00:45.57
-00:00:44.32
-00:00:42.67
+62:28:06.5
-10:01:39.9
-05:19:50.8
-23:37:28.0
-85:32:26
+03:22:12.7
-05:02:39.0
-2527.01
-35:35:34.0
+34:06:58.6
+32:17:24.2
+33:36.00.0
+34:13:19.9
+17:19:37.5
+10:19:49.5
+05:31:24.0
+22:27.06.7
+13:51:52.1
+18:25:03.3
+24:24:19.1
+21:44:10.2
+17:04:44.0

E-2

Objed
Type

17.00 O
18.80 O
1800 O
17.00 O
17.70 O
13.00 GAL
10.29 B2V
2.64 A5V
9.75 B1V
8.96 B1IV
14.80 WD
14.69 AGN
AGN

AGN
AGN

AGN
AGN

AGN

AGN
14.00 QSO
1250 GAL
14.10 WD
4,09 AdIV
14.80 DAp
4.84 G5V
16.65 GAL
9.63 GAL
9.89 GAL
7.50 B2Vp
6.60 B3IV
6.50 BL5V
7.40 B2V
5.97 FAV
6.37 F3V
5.72 FAV
7.06 F5V
14.50 WD
6.80 F6V
7.19 F5V
7.14 F7V
6.97 F6V

Exposure
(seg

5500
10000
5500
4500
6000
4000
4000
10000
11000
7480
4300
4000
6000
6000
14000
20000
21000
16000
30000
10000
4000
4000
12000
10000
11000
25000
15000
5000
4000
882
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000



PgmiD Target Name

A106
A106
A106
A109
A106
A106
A106
A106
A106
A106
A106
A106
A106
A052
Al151
A106
A106
A049
A049
A046
A049
A049
A106
A054

HD27901
HD27991
HD28033
DF-TAU
HD28205
HD28237
HD28406
HD28483
HD28568
HD28608
HD28677
HD28911
HD29225
Tol0440381
|PM-Downwind
HD30738
HD30869
Sk-68.03
Sk-65.01
NGC1705
Sk-66.18
Sk-67.28
HD31845
HD32008

RA (J2000

04:24:57.12
04:25:37.34
04:26:18.49
04:27.02.79
04:27:35.89
04:27:46.07
04:29:30.27
04:30:17.96
04:30:46.73
04:30:57.12
04:31:51.72
04:33:46.59
04:36:40.72
04:42:07.8
04:47:24
04:50:48.54
04:51:49.93
04:52:15.56
04:54:06.62
04:54:13.48
04:55:59.88
04:58:39.29
04:59:44.28
04:59:504

DEC V

+19:02:31.2
+15:56:28.1
+21:28:13.6
+2542:22.6
+15:35:20.9
+11:44:11.1
+17:51:47.4
+19:50:22.8
+16:08:55.1
+10:45:.06.4
+15:51:05.6
+13:1507.1
+15:52:09.3
-38:01:03
+17:10:00
+16:12:37.4
+13:39:18.2
-68:24:26.9
-65:35:22.5
-53:21:39.4
-65:58:30.0
-67:11:18.9
+15:55:00.2
-10:15:46.8

E-3

Objed
Type

5.97 FAV
6.50 F7V
7.38 F8V
1150 MOVe
7.42 F8V
7.51 F8V
6.92 F6V
7.10 F5V
6.51 F2V
7.05 F7V
6.02 FAV
6.62 F5V
6.65 F5V
16.00 GAL
IPM

7.30 F5V
6.27 F6V
13.13 O9I
1250 BO-1
12.40 GAL
1350 06V((f))
12.28 BO.7la
6.75 F5V
12.90 WD

Exposure
(seg

4000
6000
4000
25000
4000
4000
4000
4000
4000
4000
6000
4000
4000
28000
5000
4000
4000
4000
6000
18000
4000
6000
4000
4000



PgmiD Target Name

A001
A049
A049
A003
A054
A024
A070
A049
A049
Al123
A049
AO075
Alll
Alll
A049
A133
A044
A048
A063
A049
A063
A063
A065
A049
A024
A063
A063
A003
A049
A049
A049
A034
A013
A063
A001
A002
Al126
Al129
Al129
A048
Al129

HE0504-2408
Sk-67.46
Sk-71.08
RXJ051369
HD33959C
V1309Ori
HD34078
Sk-70.85
Sk-65.41
Br22
Sk-68.75
N132D-P1
Sk-67.106
Sk-67.107
Sk-65.63
SK-67.166
4)0532664
HH1F
HD37525
Sk-71.50
NGC2023POS1
NGC2023P0OS2
HH2
Sk-66.185
BY-Cam
|C435-POS1
|C435-POS2
CALS83
Sk-68.171
Sk-70.120
Sk-69.305
RE-J0558376
WD0640+015
HD51013
HS0713+3958
B0O736+017
U-Gem
HD71019
HD71336
HH47A
HD72089

RA (J2000

05.06:18.16
05:07:01.62
05.07:2341
05:13:50.8
05:15:23.6
05:15:41.42
05:16:18.15
05:17:05.75
05:19:05.45
0519:16.5
05:23:28.52
05:25:00.81
05:26:15.20
05:26:20.67
05:28:39.50
05:31:42.42
05:32:49.58
05:36:20.23
05:39:.01.40
05:40:43.32
05:41:39.50
05:41:44.05
05:42:25.49
05:42:30.55
05:42:49.00
05:43:01.58
05:43:02.52
05:43:33.5
05:50:22.79
05:51:20.85
05:54:12.75
05:58:14.45
06:43:14.43
06:54:41.14
07:17.02.67
07:39:18.03
07:55:05.29
08:23:25.2
08:25.07.0
08:255041
08:29.06.9

DEC V

-24:04.01.9
-67.37:29.6
-71:11:545
-69:51:47
+32:41:.05.1
+01:04:40.4
+34:18:44.3
-70:19:231
-65:40:03.5
-69:39:20.9
-68:12.22.8
-69:38:34.1
-67:29:58.3
-67:29:55.4
-65:39.011
-67:38.08.9
-66:22.13.5
-06:45.07.3
-02:38:56.4
-71:28:59.3
-0215:14.9
-0215.07.6
-06:47:40.3
-66:18:10.7
+60:51:30.9
-02:18:285
-0218:14.4
-69.22:23
-68:11:26.4
-70:17:.08.7
-69:29:55.6
-37.34:24.8

+01:30:03.63

-24:15.20.4
+39:53:23.6
+01:37:04.6
+22:00:05.7
-42:48.24.8
-43:21:53.7
-50:59:50.3
-45.33:26.9

E-4

Objed
Type

15.20 DO
1234 B1
13.25 O9ll
16.70 CV
13.90 WD
1550 CV
5.99 09.5V
1230 BO
1282 B1

12.30 WC4+05V

12.03 BO.5
99.00 SNR
1178
12.50 BOI
1256 09.7
12.27 O4lf+
14.00 O8IV

8.08 B5V
1344 06.5l1l
REF

REF

OTR

1311 BOlab
1550 CV
REF

REF

16.80 CV
1202 Blla
1159 Blla
1305 OB
14.37 WD
15.40 DO
8.81 B3V
16.20 DO
16.40 QSO
9.10 CV
8.30 B3lI-III

7.97 B3llI-I'V

OTR
7.60 BSII-1II

Exposure
(seg

4000
4000
3600
12000
4000
12000
16980
6000
4000
64000
4000
15000
9000
9000
6000
1200®
40000
14000
4000
6000
1525
7057
40000
6000
24000
4468
14302
20000
4000
4000
6000
2000
6000
4000
8000
14000
44000
4000
720
7000
735



PgmiD Target Name

Al129
Al129
Al129
Al129
Al129
A053
Al129
A041
A054
A002
Al121
A060
A034
A034
A060
A035
A022
Al121
A099
Al118
A046
A120
Al118
A093
A068
A094
A120
A060
Al151
A023
A053
A053
A054
Al118
A053
A155
A041
A060

HD72088
HD72179
HD72350
HD72537
HD72648
HS-0834+1509
HD74662
HD76644
HD78791
IRAS0914962
Mrk106
PG094#396
PG0948+534
EGB6
PG1001+054
PG-1004+130
BD+20D2465
HARO2
KUV-1031+398
HD91824
NGC3310
HD93237
HD93028
NovaVel1999
NGC3379
Mrk153
HD94454
PG1048+342
IPM-Crosdlow_
NGC3504
HS-1104+4259
HS-1104+0452
HD97277
HD97471
HS-1110+1537
HD9752§3)
HD97603
PG1114+445

RA (J2000

08:29:.12.6

08:29:.37.8

08:30:39.2

08:31:36.6

08:32:189

08:37:12.88
08:43:18.7

08:59:12.44
09:05:08.8

09:16:0941
09:19:55.25
09:50:48.37
09:51:25.86
09:52:58.98
10:04:20.13
10:07:26.10
10:19:36.4

10:32.31.83
10:34:38.61
10:34:46.59
10:38:45.69
10:41:51.54
10:43:15.40
10:44:49.5

10:47:49.5

10:49.05.15
10:51:30.35
10:51:43.86
1 105930
11:0311.21
11:07:04.75
11:07:08.43
11:11:395

11:12:07.05
11:112:52.51
11:113:12.48
11:14:06.50
11:17:.06.42

DEC V

-44:53.05.8
-44.05:57.4
-44:44:14.0
-45.47.05.4
-43:55:53.0
+14:59:17.8
-48:20:43.0
+48:02:30.1
-72:36:.09.7
-62:.19:29.5
+55:21:36.6
+39:.26:51.1

+53:09:30.66
+13:44:33.65

+05:13:00.3
+12:48:55.9
+19:52:11

+54:24:03.41

+39:38:28.4
-58.09:22.9
+53:30:06.0
-79:46:59.3
-60:12:04.5
-52:25:35
+12:34:56.9

+52:20:05.11

-71552:57.4
+33:59:26.6
+00:20:00
+27:58:21.0
+42:43:40.0
+04:36:17.6
-22.49:32.2
-5848:14.3
+15:21:24.0
-26:27:54.9
+20:31:25.3

+44:13:34.13

E-5

Objed
Type

9.07 B3llI-I'V

8.14 B4ll-Il
6.30 B4lV
7.00 B3V
7.61 B2Ib
16.80 QSO
8.82 B3V
3.14 A7TIV
14.50 WD
1350 QSO
16.15 AGN
16.40 WD
1527 QSO
16.00 WD
16.10 QSO
15.20 QSO
9.43 M3Ve
13.20 AGN
15.60 AGN
8.16 O6
10.80 GAL
5.90 B4lVe
8.39 08
9.80 Nova
9.24

15.05 GAL
6.60 B8IlI
15.80 QSO
IPM

10.90 GAL
16.80 QSO
16.60 QSO
13.90 WD
9.30 BOV
16.80 QSO
7.30 B9.5Ve
2.56 A4V
16.00 QSO

Exposure
(seg

4000
807
4000
480
4000
4000
4000
6000
4000
10000
2000
9000
4000
7800
16000
87000
100000
42000
50000
4000
26000
2000
4000
30000
5000
65000
5645
10000
5000
10865
4000
4000
4000
4000
4000
18000
10000
13000



PgmiD Target Name

A060
Al121
A120
A004
A036
A053
A041
A023
A060
A058
A046
A120
A120
A068
A046
A046
A130
A120
A120
A068
All7
All7
All7
A120
A120
A068
A088
A084
A052
A036
All7
A120
A083
A060
A053
Al118
A120
A120
A041
A060
A108

PG1115+407
ESO265G23
HD99872
SY-MUS
MKN21450
HS-1140+2711
HD102647
NGC3991
PG1202+281
TON21480
NGC4214
HD106943
HD108002
NGC4374
NGC4449HII
NGC4443NUC
HD108662
HD108610
HD108639
NGC4472
Virgol

Virgoll
Virgolll
HD110020
HD110434
NGC4636
NGC4649
EX-HYA
Mrk54
MKN59
Comal
HD112999
HD114710
PG1309+355
HS-1310+4308
HD114444
HD114886
HD115455
HD115892
PG1322+659

RA (J2000

11:18:30.34
11:20:47.89
11:28:18.34
11:3210.11
11:38:35.69
11:42:54.30
11:49:.03.58
11:57:30.8

12:04:42.20
12:15.09.21
12:15:39.41
12:18:06.81
12:24:55.98
12:25.03.75
12:28:09.37
12:28:10.81
12:28:54.72
12:28:54.80
12:29:09.53
12:29:46.79
12:30:49.10
12:31:07.30
12:31:13.40
12:39:55.84
12:.42:49.49
12.42:49.7

12:43:39.6

12.52:24.47
12:56:55.9

12:59:00.33
12:59:49.00
13:01:34.91
13:11:52.39
131217.74
13:12:48.75
13:13:04.43
13:14:44.50
13:18:35.47
13:20:35.82
13:23:49.49

NGC5133ROA5342 1325:45.4

DEC V

+40:25:54.8
-43:15:50.55
-12:2827.3
-65:25:111
+57:52:26.6
+26:54:58.3
+14:34:19.4

+32:.20:112.1

+27:54:12.0
+33:09:55.25
+36:19:35.1
-61:28:11.7
-65:12:40.0
+12:53:14.2
+44:05:15.8
+44:05:42.9
+25:54:46.4
-61:52:15.9
-60:48:17.3
+08:00:02
+12:23:31.0
+12:23:46.0
+12:22:10.0
-66:30:40.2
-66:27:28.2

+02:41:18
+11:33:10

-29:.14:575

+32:26:52

+34:50:44.1
+27:57:46.0
-60:40:17.8
+27:52:41.5
+35:15:20.6
+42:52:36.6
-75:18149.3
-63:34:51.3
-62.29.27.4
-36:42:44.3
+65:41:48.3

-47:24:.02

E-6

Objed
Type

16,00 QSO
1500 AGN
6.00 B3V
11.00 OTR
15.00 -
16.70 QSO
2.14 A3V
1310 GAL
1500 QSO
16,50 QSO
9.80 GAL
7.50 B7IV
6.90 B2la
9.11 GAL
9.60 GAL
9.60 GAL
5.29 AOp
6.90 B3IV
7.80 B1lIl
8.41 GAL
CLU
CLU
CLU
6.30 B8V
7.50
9.49 GAL
9.83 GAL
1300 CV
1550 GAL
14,00 GAL
CLU
7.38
4.23 GOV
1550 QSO
16,50 QSO
10.32 B2l
7.00
7.97 08
2.75 A2V
1590 QSO
15.89 sdO

Exposure
(seg

9000
2000
4000
4000
9700
4000
6000
4000
16000
24000
22000
4000
4000
5000
21000
22000
20000
4000
4000
5000
1800
2300
8000
4000
4000
5000
15000
20000
23000
5800
27000
6590
25000
10000
4000
4000
4000
4772
12000
6000
6000



PgmiD Target Name

A149
A046
A046
A053
A034
A053
A053
A149
A060
A086
A060
A060
A036
A060
A060
A060
A108
A120
A120
A060
A053
A109
A120
A120
A085
A004
A100
Al151
A004
A004
A034
A026
Al118
A155
A108
Al134
A054
A023
A085
Al134
A149

NGC5189STAR
M83
NGC5253
HE-13380724
PG1342+444
HS-1345+2855
HE-1347-2457
NGC5315STAR
PG1352+183
NGC5461
PG1411+442
PG1415+451
SBS1415+437
PG1425+267
PG1427#480
PG1512+370
NGC5904ZNG1
HD137595
HD140037
PG1543+489
HS-1549+1919
RU-LUPI
HD144965
HD147683
NGC6210
KX-TRA
ALPHA-TRA
IPM-Upwind
AS210
HEN3-1341
RE-J1738+665

NGC639~R0OB162

HD161056
HD173787
NGC6723111 60
BF-CYG
RE-J192556
IRAS192454140
BD+30D3639
V1016CYG
NGC6905STAR

RA (J2000

13:33:32.9
13:37:00.51
13:39:55.97
13:41:03.48
13:44:27.3
13:48:04.32
13:50:38.88
13:53:57.09
13:54:35.66
14:03.413
14:13:48.32
14:17.00.84
14:17.01.40
14:27:35.62
14:29:43.12
15:14:43.10
1518:34.07
15:28:02.32
15:42:40.10
15:45:30.33
15:51:52.44
15:56:42.32
16:10:10.57
16:24:43.72
16:44:29.5
16:44:3551
16:48:39.89
16:50:50
16:51:20.38
17.08:36.61
17:38:02.47
1740:38.35
17:43.47.02
18:47:52.26
18:59:29.0
19:23:53.55
19:25:58.5
19:27:58.02
19:34:45.2
19:57:04.99
20:22:22.98

DEC V

-65:58:26.6

-29:52:.00.5
-31:38:27
-07:39:48.7

+44:08:33

+28:40:25.3
-2512:17.0
-66:30:50.3
+18:05:17.5

+54:19:.05

+44:00:13.14
+44:56.06.0
+43:30:04.7
+26:32:15.27
+47.47:26.2
+36:50:50.3
+02:04:59.4
-33:3242.3
-32.11:09.2
+48:46.09.51
+19:11:03.5
-37:49:15.3
-40:.07:44.5
-34:53:37.5

+23:48.01

-62:.37:134
-69.01:39.8
15:26:00

-26.00:26.5
-17:26:30.0
+66:53:47.8
-53:38:31.6
-07:04:46.1
-20:16:27.9

-36:40:49.0

+29:40:38.91

-56:33:35.3

-41:34:27.7

+30:30:59

+39:49:36.5
+20:06:16.5

E-7

Objed
Type

13.80 DO
7.50 GAL
10.40 GAL
15.70 QSO
16,60 WD
17.20 QSO
16,50 QSO
1450 DO
15.80 QSO
14,00 GAL
1500 QSO
15.70 QSO
1550
15.70 QSO
16.30 QSO
16,00 QSO
14.20 sdO
7.50 B3Vn
7.50 B5II
16.10 QSO
1560 QSO
1050 G5Ve
7.00 B3Vne
6.90 B4V
12.20 06
1210 OTR
1.92 K3ll
IPM

1250 OTR
1290 OTR
14.65 WD
1320 SDO
6.30 B1.5V
6.80 B2V
15,61 sdO
12.00 WD+M5II
14.40 WD
1300 GAL
10.20 WC9
11.00 WD+M4lI|
14.20 DO

Exposure
(seg

7100
25000
26000
4000
8180
4000
4000
20000
11000
4500
6000
11000
28500
13000
6000
6000
4000
4000
4000
8000
4000
25000
7870
5268
6000
4000
50000
5000
4000
4000
4000
17000
4000
14000
4000
4700
4000
4851
24000
12000
8900



PgmiD Target Name

Al118
A004
A066
A066
A066
A066
A004
A051
Al121
A041
A054
Al118
Al118
Al126
A002
A053
A002
A034
A053
A051
A051
A051
Al151
A054
A023
A086
A023
A053
A054
A153
A019
A090
A107
A093
A152

HD197770
V132LCYG
CYGLP-N4
CYGLP-N3
CYGLP-N2
CYGLP-N1
CD-42D14304
HD200775
H2107097
HD203280
HD204188
HD239683
HD239729
SSCyg
B2145+067
HE-21564020
B2200+420
WD2218+706
HE-22172818
HD216532
HD216898
HD21703B
IPM-Crosdlow_
HD217411
NGC7673
NGC7714
NGC7714
HS-233#1845
HD223816
TOO-COMET1
TITAN
Mars
MOON

RA (J2000

2043:13.61
20:51:01.27
20:54:36.39
20:54:36.67
20:54:36.95
20:54:37.45
21:00:06.34
21:01:36.76
21:09:09.96
21:18:34.77
21:26:26.6
21:29:5341
21:39:27.36
21:42:42.66
21:48:05.46
21:59:54.72
22:02:43.29
22:19:33.79
22:20:06.75
22:52:.3041
22:5542.31
22:56:30.85
2 225930
23:00:35.6
23:27:41.59
23:36:14.0
23:36:14.10
23:39:44.76
23:53.04.4
99:99:.99
99:99:99.99
99:99:99.99
99:99:99.99

DEC V

+57:06:50.1
+35:34:53.3
+32:17:39.0
+32:17:42.6
+32:17:46.1
+32:17:49.6
-42:38:44.6
+68:09:48.1
-09:40:15

+62:35.08.1

+19:22:32.2

+57:48:57.2
+57:29.01.5
+43:35.09.5
+06:57:38.6
-40:05:50.2
+42:16:40.0
+70:56:03.99
-28.03:23.3
+62:26:26.3
+62:18:22.7
+62:52:07.3
-00:20:00

-07:04:10.2

+23:35:30.70

+02:09:19

+02:09:18.6
+19.01:51.3

-70:23:284
-99:99:.99

-99:99:99.9
-99:99:99.9
-99:99:99.9

GenericLMCNova-T099:99:99.99 -99:99:99.9
SN200XX-TOO 99999999 -9999:999

E-8

Objed
Type

6.31 B2l
1290 OTR
SNR
SNR
SNR
SNR
1150 OTR
7.42 B2Ve
14.39 AGN
2.44 ATV
14.40 WD
9.32 B3IV
8.35 BOV
8.20 CV
16.40 QSO
16.10 QSO
14.50 QSO
1540 WD
1570 QSO
8.01 O8v
8.02 08.5vV
7.74 BOV
IPM
14.70 WD
12.80 GAL
13.80 GAL
1250 GAL
16.70 QSO
14.20 WD
9.00 SOL
7.70 SOL
0.30 SOL
SOL
11.00 Nova
12.00 SN

Exposure
(seg

4000
4000
16000
16000
16000
16000
4000
19000
4000
50000
4000
8200
8200
30000
16000
4000
10000
4400
4000
21000
19000
7000
5000
4000
8734
4000
6248
4000
4000
60000
45000
18000
12000
10000
47000



NRA 00-OSS05
Appendix F

FUSE Calibration Target List

FUSE cdibration targets marked with an asterisk (*) are dso on the FUSE Pl Tean Cycle 2
reserved target list (Appendix D). Observations of these objeds during Cycle 2 may not be
released for public accasuntil the normal 6-month proprietary period has passed.

The information listed below includes the Program Identificaion (PID), the target name, J2000
coordinates, cumulative exposure time planned for Cycle 2, which may include multiple visits, V
magnitude, and an indicator of the spedral type. The PID permits crossreferencing of target to
its primary cdibration program, as indicated below.

Cumulative

Exposure  Target

PID Target Name  RA(J000 DEC(J2000 Time(s) V Type

*M107WDO0005+5106
M103BD-12D134
*M101GD659
M102BPM70524
M102BPM17088
*M103NGC1360
*M107LSV46-21
*M103RE0503289
*M101G191-B2B
*M101GD71
M104BD+75D325
M103AGK+81D266
*M103PG1034+001
*M103 FEIGE-34
*M103HZ21
M103FEIGE-66
M103FEIGE-67
*M101GD153
*M101HZ43
M104Hz44
M102GD190
M103HD149498B

00 08 1810+51 23 170
0047 330-1152 190

00 53 1720-32 59 580
01 0325.00-06 32 120
03 08 3000-56 34 00

03 33 1470-2551 190
04 43 2100+46 42 40
05 03 5590-28 54 360
0505 3060+52 49 540
05 52 2740+15 53 230
08 10 4930+74 57 575
09 21 1930+81 43 305
10 37 400-00 08 204

10 39 3670+43 06 101
12 13 5650 +32 56283
12 37 2360+25 04 03
12 41 5180+17 31 205
12 57 240+22 01 560
13 16 2200+29 05 570
13 23 3%40+36 08 00
1544 1900+18 16 180
16 38 3060-57 28 110
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2000 1332D0O1
300 1178 DOZ1
7800 1337 DA1
13000 1330 DB
13000 1407 DB
300 1135sd0O
2000 1290 DAO
900 1390 D01
2000 1178 DA1
12000 1303 DA1
2300 9.55sd0
400 1185sdO
360 1319D0O1
300 1112DO
2400 1422 D01
300 1051 dO
300 1181 dO
4800 1335DA1
2000 1291 DA1
20880 1171 sdO
20000 14/72DB
300 1170DO1



*M104BD+28D4211 2151 1110+28 51 518 2400 1051 dO

*M103WD2211-495 22 14 1230-49 19 20 300 1150 DA1
*M101GD246 23 12 2140+1047 50 2000 1308 DA1

M103FEIGE-110 23 19 5840-05 M 558 330 1150sdO
Notes:

O. With the exception of program M101, not al stars shown may be observed.

16. In the other programs alarge number of stars are included for purposes of scheduling
convenience

17. Starsidentified with a given program may be used for other programs, but are listed only once
inthetarget list.

18. Many of the objeds $own will also be used for additional cdibration programs, such as
measurements of mirror and grating scattering, focussng, FES photometric cdibration, etc.

The cdibration program IDs are the following:

M1021: Photometric cdibration, defined by DA white dwarfs.

M102 Photometric cdibration, objedas without Lyman lines (DB white dwarfs)
M103 Photometric cdibration, monitoring by DO white dwarfs, G191, sdO stars
M104 Flat field, done by FP-splits of DO white dwarfs, sdO stars, etc;

M106 Wavelength cdibration, emisson-line objeds

M107: Wavelength cdibration, absorption-line objeds
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Appendix G

FUSE Pl Team ScienceProgram Abstractsfor Cycle 2
This appendix summearizes the FUSE Pl Team Science Program IDs, contad scientists, and
programtitles. Thisisfollowed by atext sedion with abstrads for ead science program. The
Program identifiers crossreferenceto the target listing provided in Appendix D.

FUSE PI Tean Science Program Summary Listing

ProgramID  Program Contad  Program Title

Major Programs

P101 Sembach The Properties of Hot Gas in the Milky Way and
Magellanic Clouds (Galadic Halo)

P102P122  Sembac The Properties of Hot Gas in the Milky Way and
Magellanic Clouds (Galadic Disk)

P103P203  Sembadc The Properties of Hot Gas in the Milky Way and
Magellanic Clouds (Magellanic Clouds)

P104P204  Sembadc Deuterium Abundances and the D/H Ratio

(Locd I1SM)

P105P205  Sembach Deuterium Abundances and the D/H Ratio
(Galadic Disk)

P106 Sembach Deuterium Abundances and the D/H Ratio
(Galadic Halo)

P107/207 Sembach Deuterium Abundances and the D/H Ratio
(Snapshot Survey)

P108 Sembach Deuterium Abundances and the D/H Ratio
(Extragaladic)

P109 Sembach Deuterium Abundances and the D/H Ratio
(Solar System)

P110 Kriss FUSE Studies of the Intergaladic Medium
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FUSE Science Tean Small and Medium Programs

P111 Kriss Active Galadic Nuclei

P112 Oegerle O VI in Cooling Flow Clusters

P113 Sonneborn Circumstellar Interadionin SN 1987A

P114 Blair Supernova Remnants

P115 Shull Diffuse Moleaular Hydrogen

P116 Snow Moleaular Hydrogen in Tranducent Clouds
P117 Hutchings Hot Stars

P118 Linsky FUV Spedroscopic Survey of Cool Stars
P119 Vida-Madjar  Circumstellar Disks

P120 Feldman Solar System Objeds

P123 Sonneborn Supernovae & Probes of Galadic Halos
FUSE/Johns Hopkins Univ. Instrument and Operations Tean Projeds

P131 Friedman Small-Scde Structure in the ISM

P132 Kruk PG1159Stars

P133 Bianchi Planetary NebulaeCentral Stars

P134 Murphy Seach for O VI Emisson in the Halo of NGC4631
P135 Ake Epsilon Aurigae

FUSE/U.C. Berkeley Instrument Tean Projeds

P151 Welsh Supernova Remnant Absorption Studies

P152 Welsh Herbig Be stars

P153 Griffiths Active Late-Type Stars

P154 Siegmund Flare Activity in Catadysmic Variable Systems
FUSE/Univ. of Colorado Instrument Team Projeds

P163 Wilkinson T Tauri Stars

P164 Wilkinson Zeta Aur Systems

P166 J. Green X-ray Binaries

FUSE Co-Investigator Projeds

P179 Dupree Atmospheres of Cool Star Binaries

P180 Feldman Target of Opportunity Observations of Comets
P184 Hutchings Stellar Winds and CVs

P186 Linsky Trangition Regions of PMS and Plelades Age Stars
P187 Malina Pulsar and CV Observations

P191 Shull Lyman Bre& in Star-Forming Galaxies

P192 Siegmund T-Tauri Stars

P193 Snow Studies of IS and CS Gas and Dust

P198 Vida-Madjar  Blue Compad Galaxy and CSPN
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FUSE French Guaranteed Time Projeds

Q101 Gry H2 Assciated with Dust Color Variations
Q103 Vida-Madjar Hel intheLocd ISM

Q105 Deharveng Lyman Bre& in Star-Forming Galaxies
Q106 LeBrun O VI Phase in Galadic Haloes

Q107 Ferlet H2 in the Small Magellanic Cloud

Q108 Vida-Madjar  Central Stars of Planetary Nebulae

Q109 Vida-Madjar  Peauliar White Dwarfs

Q110 Vida-Madjar Quasi-Moleaular Satellite Linesin Lyman Beta
Q111 Ferlet The Symbiotic Binary IX Velorum

Q112 Ferlet Catadysmic Binaries

Q113 Ferlet The Old Nova V603 Aq|

Q114 Ferlet Be Stars

Q119 Deleuil Circumstellar Disks

Q201 Vida-Madjar  Cycle 2 French Pl Team programs

Abstract listings:
Major Program: The Properties of Hot Gas in the Milky Way and Magellanic Clouds

The FUSE PI and Science Team will study the physicd properties and distribution of hot gasin
the interstellar media of the Milky Way and Magellanic Clouds through comprehensive absorption
line studies of the O VI doublet and lower ionization lines in the FUSE bandpass O VI isthe best
diagnostic of hot (log T = 5-6) gasin the ultraviolet spedral region. These observations will be
covered under Tean programs P101 (O VI Galadic Halo), P102/122 (O VI Gaadic Disk), and
P103 (O VI Magellanic Clouds).

The Tean D/H and O VI programs will share data. Note that the exposure times given in this
NRA listing for sight lines toward hot starsin P101, P102/122 and P103are gpropriate for SN
~ 30at full resolution (0.03A) at 1032A. Extragaladic sight line integrationsin PLO1 will have
S/IN ~ 12-30. D/H observations of some objedsinthe O VI program will be several times longer
than the listed integrations.
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Program_|D: P101

Program title: The Properties of Hot Gas in the Milky Way and Magellanic Clouds (Galadic
Halo)

Program_contad: Sembacd

Program abstrad:

This portion of the O VI program will focus on understanding the charader of the O VI
absorption in the Galadic halo along sight lines toward stars and extragaladic continuum sources
such as AGNs and QSOs. Regionsto be explored include the Galadic poles, the inner Galaxy,
and the outer regions of the Milky Way halo. The data obtained for this program will be
integrated with existing information from previous gacemissons to provide aglobal picture of
the hot gas content of the Milky Way halo. A portion of the time for this program will be used to
make measurements of the O VI emisson from the diffuse halo gas, though thisis a secondary
objedive since such measurements depend sensitively on instrument performance. There will be
alarge anount of auxili ary information obtained as part of the O VI halo program. The Science
Teamwill rely heavily upon these data to undertake alditional investigations of the dhemicd
composition and physicd properties of the ISM, the properties of hot stars and their
winds, and the far-UV continua and absorption line properties of AGNs and QSOs. Data from
this program will also be used as a snapshot for determining which extended sight lines are best
suited for follow-up studies of the D/H ratio. (See dstrads for programs P104, P105 P111,
P115, and P117for additional details.)

Program_|D: P102

Program title: The Properties of Hot Gas in the Milky Way and Magellanic Clouds
(Galadic Disk)

Program _contad: Sembach

Program abstrad:

This portion of the O VI program will focus on understanding the charader of the O VI
absorption in the Galadic disk at distances greaer than ~ 1 kpc from the Sun. The survey will
provide information for a statisticd study of the O VI absorption properties as well as detailed
studies of regions already known to contain hot gas through X-ray emisson measurements (e.g.,
SNRs, radio continuum loops).  Locd interstellar medium data from the D/H program will be
used to understand the properties of the hot gasin the solar neighborhood. There will be an
additional "mini-survey” of several binary systems at multiple goochsto seach for the presence of
broad shallow O VI absorption due to very hot interstellar gas through a predse tomographic
reconstruction of the stellar absorption in the vicinity of the O VI lines. The Tean will
also chedk for variability in the stellar O VI lines by observing several objeds with a range of
spedral types svera times during the misson. There will be alarge anount of auxili ary
information obtained as part of the O VI disk program. The Science Tean will rely heavily upon
these data to undertake alditional investigations of the chemicd composition and physicd
properties of the ISM and the properties of hot stars and their winds. Data from this program will
also be used as a snapshot for determining which extended sight lines are best suited for follow-up
studies of the D/H ratio. (See &strads for programs P104, P105, P115 and P117for additional
details.)
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Program_|D: P122

Program title: The Properties of Hot Gas in the Milky Way and Magellanic Clouds
(Galadic Disk)--continuation

Program _contad: Sembach

Program abstrad:

Program P122is a continuation of program P102

Program ID: P103P203

Program title: The Properties of Hot Gas in the Milky Way and Magellanic Clouds
(Magellanic Clouds)

Program_contad: Sembach

Program abstrad:

This portion of the O VI program will focus on understanding the charader of the O VI
absorption in the Magellanic Clouds. Approximately 20 sight lines will be investigated in the two
galaxies. The sight lines will i nclude superbubble structures with strong X-ray emisson and field
positions with little X-ray emisson. The hot gas properties of the LMC and SMC will be
compared to those derived for the Milky Way. There will be alarge anount of auxiliary
information obtained as part of the O VI Magellanic Cloud program. The Science Tean will rely
heavily upon these data to undertake alditional investigations of the cdhemicd composition and
physicd properties of the ISM in the Milky Way and Magellanic Clouds, as well as the properties
of hot stars and their winds (See dstrad for programs P115and P117for additional details.)

Major Program: Deuterium Abundances and the D/H Ratio

The FUSE PI and Science Tean will determine the ébundance of deuterium and the D/H ratio
in avariety of galadic environments through comprehensive asorption line studies of the D | and
H | Lyman serieslinesin the FUSE bandpass The sight lines gudied will have varying degrees of
metalli city and dfferent evolutionary histories. Various metalli city markers (e.g., Oxygen, Iron)
and ancillary |SM information (elemental abundances, physicd conditions, and gas kinematics)
will be integral components of al D/H analyses undertaken by the Team. The sky coverage of
these observations will be maximized to the greaest extent possble. The
D/H program encompasses Tean programs P104 (D/H Locd 1SM), P105 (D/H Gaadic Disk),
P106 (D/H Galadic Halo), P107 (D/H Snapshot Survey), P108(D/H Extragaladic), and P109
(D/H Solar System).
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Program ID: P104P204

Program title:  Deuterium Abundances and the D/H Ratio (Locd |SM)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will provide information for sight lines confined to the locd
interstellar medium to determine the extent to which the D/H ratio varies within a few hundred
parsecs of the Sun. These observations will significantly increase the anount of information
available for locd deuterium abundance determinations and will enhance the information for the
locd interstellar medium avail able from ealier Copernicus stellite studies. Objedsto be used as
badkground sourcesinclude @al stars, white dwarf stars, the central stars of planetary
nebulag and afew A-type stars.  Auxiliary uses for the data will i nclude general |SM studies and
a surveyof hot gas within the Locd Bubble. (See dstrads for programs P102/122 and
P115for additional details.)

Program ID: P105P205

Program title: Deuterium Abundances and the D/H Ratio (Galadic Disk)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will provide information for sight lines that extend beyond the
locd interstellar medium of the Galadic disk. The sight lines covered will sample gasin spiral
arm and interarm diredions several kiloparsecs from the Sun. Most of the objeds observed will
be OB-type stars. Data from program P102/122 (O VI disk survey) will provide
an initial far-UV observation of alarge number of sight lines. Many of these sight lines will be re-
observed for longer integration times (afador of 3-5x) as part of this program. All of the
P102/P122sight lines $ould be considered potential candidates for this dudy.

Program_ID: P106

Program title:  Deuterium Abundances and the D/H Ratio (Galadic Halo)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will provide information for sight lines that extend into the
Galadic halo. The diredionsto be studied include sight lines toward stars at the Galadic poles as
well astoward starsin the inner and outer regions of the Galaxy. Most of the objeds observed
will be OB-type stars. Datafrom program P101 (O VI halo survey) will provide an initial far-Uv
observation of alarge number of sight lines. Many of these sight lines will be re-observed for
longer integration times (a fador of 3-5x) as part of this program. All of the P101sight lines
should be mnsidered potential candidates for this gudy.
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Program ID: P107/P207

Program title:  Deuterium Abundances and the D/H Ratio (Snapshot Survey)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will provide short observations of many AGNs and QSOs to
ched far ultraviolet flux levels and suitability of the objeds as badground continuum sources for
extended integrations. The data produced from this siapshot survey will be used extensively as
part of program P111to study the flux distribution and intrinsic asorption properties of the
AGNSs and QSOs observed. (See dstrad for program P111for more information.) The Tean
will also use this data for studies of extragaladic O VI and H | absorption at low redshift.

Program_ID: P108

Program title:  Deuterium Abundances and the D/H Ratio (Extragaladic)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will provide extended observations of extragaladic
continuum sources for measurements of the D/H ratio in the distant Galadic halo, high velocity
clouds, and low redshift (z <0.3) absorption systems. These observations will provide unique
opportunities to measure the deuterium abundancein places that are difficult to observe
through absorption line studies of sight lines toward hot stars. Data from this program will be
used by program P111for high quality measurements of the far-UV continuum and absorption
properties of AGNs and QSOs. (See dstrad for program P111for more information.)

Program_ID: P109

Program title:  Deuterium Abundances and the D/H Ratio (Solar System)
Program_contad: Sembach

Program abstrad:

This portion of the D/H program will focus on determining the D/H ratio on Jupiter. The
observation will consist of several planetary limb pointings. The Jupiter D/H measurement will
provide areference value for the ratio at the time the solar system was formed about 5 hilli on
yeas ago.
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Major Program: FUSE Studies of the Intergaladic Medium

Program_ID: P110

Program titlee FUSE Studies of the Intergaladic Medium
Program_contad: Kriss

Program abstrad:

FUSE will provide an opportunity to explore gsorption by He ll in the intergaladic medium
(IGM) over the redshift range z=2-3. The planned observations will measure the mean opadty of
the IGM in coarse bins over this redshift interval to study the patchinessof the IGM over different
lines of sight as a function of redshift. Degp observations of one or more candidate QSOs will
attempt to resolve the He Il Ly aphaforest. These observations will discriminate between
discrete structures and distributed gas as urces of the He Il opadty. Detailed comparisons of
the He Il forest linesand the H | Ly alpha forest lines will be used to determine
the ionization state of the gsorbing structures and the shape of the ionizing UV badkground
spedrum.

FUSE Science Tean Small and Medium Programs

Program_ID: P111

Program title:  Active Galadic Nuclel
Program_contad: Kriss

Program abstrad:

The neaest, brightest adive galaxies have inspired our current vision of the AGN paradigm.
These same galaxies have been imaged with HST, have the highest S/N HST and IUE far-UV
spedra, and have the best X-ray spedra. Prime goals for FUSE observations are the shape of the
far-UV continuum, the strength and velocity of the O VI emisgon line, strengths of other far-UV
lines sichas C Il 977and N Il 991, and the prevalence of intrinsic asorption and Lyman limits.
FUSE observations will resolve velocity structure in the O VI absorbing gas, and in any neutral
hydrogen gas. Observations of Seyfert 2s (in addition to NGC 1068 will seach for
strong line emissonin O VI, C I, and N Il indicaive of shock-heaed gas. FUSE will also be
sengitive to any moleaular gas (visible as H_2 absorption) along the line of sight. In BAL QSOs,
FUSE will be aleto measure the absorption in the EUV transitions of high ionizaion ions sich
as Si Xll. The detailed observations of seleded objeds in this program will supdement the more
general surveys of AGN being used to explore O VI absorption and the D/H ratio in the galadic
halo.
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Program_ID: P112

Program title: O VI in Coodling Flow Clusters
Program contad: Oegerle

Program abstrad:

We will seach for the O VI 10321038emisgon lines produced in the warm (300000K)
intraduster gasin the woling flow clusters A2597, A2199and A1795 The eistenceof this
warm component of the ICM has never been deteded convincingly, although its presenceis
expeded in the anventional models of coaoling flows. These 3 clusters have strong cooling
flows derived from their X-ray emisson (>100Msun/yr), as well as drong H-alpha amisgon from
cool (10,000K) gasin their cluster cores. Detedion of the intermediate temperature gas at
300000K will provide astrong link between these temperature regimes, and important
information on the thermal history of the gasin cooling flows.

Program_ID: P113

Program title:  Circumstellar Interadion in SN 1987A
Program_contad: Sonneborn

Program abstrad:

FUV emisgon from SN 1987A in the Large Magellanic Cloud will be observed to charaderize
the shock interadion between the high-velocity gjeda and circumstellar gas. We will attempt to
observe O VI emisson and the full blueward extent of the blue wing of Lyman-alpha, only part of
which is observable with STIS becaise of the high expansion velocity of the gieda (V>15,000
km/seg. Emisgon from recombination lines from the inner circumstellar ring may also be present.
The neaest companion star (Star 3) will also be observed.

Program_ID: P114

Program title:  Supernova Remnants
Program_contad: Blair

Program abstrad:

The FUSE Team Projed on supernova remnants includes an absorption study of the young
Type 1a SN remnant SN1006and studies of seleded filamentary emisgon regionsin evolved
galadic SNRs. Observations of the "Schweizer-Middeditch” star behind SN1006will be used to
seach for abroad absorption from Fe lll 1123 using FUSE's high dispersion to resolve
contaminating stellar photospheric lines from the broad line. The presence of this line would
indicate iron in the ol geda of the supernova. Observations of key, well-studied SNR emisson
filaments will be used to study different kinds of shock wave-ISM interadions, including
nonradiative and radiative shocks, and thermally unstable regions. FUSE coverage of a range of
ions and ionization stages at high spedral resolution will provide aunique cgability to diagnose
the thermal, chemicd, and kinematic properties of these interadions. Observations of an X-ray
bright region will be used to seach for faint, high-ionization lines never observed previoudly in
spedra of SNRs.
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Program_ID: P115

Program title:  Diffuse Moleaular Hydrogen
Program_contad: Shull

Program abstrad:

The FUSE PI team will study interstellar H_2 absorption spedra of OB-starsin the Galadic
halo, SMC, and LMC. TheH_2lineswill be used to derive moleaular abundances, the CO/H_2
and HD/H_ 2 ratios, rotational populations, rotational temperatures, gas densities, and UV
radiation field in diffuse douds. We will measure the moleaular abundances, including CO/H_2
and HD/H_ 2, as afunction of metalli city, and estimate the gas presaure (nT) in the low halo. We
will also observe H_2in planetary nebulaetoward hot central stars.

Program_ID: P116

Program Title. Moleauar Hydrogen in Tranducent Clouds
Program_contad: Snow

Program abstrad:

The FUSE PI team will observe 31 stars which lie behind tranducent clouds (i.e. clouds having
total visual extinctions of around 2 magnitudes or greder), in order to determine the H_2 column
densities (for all starson thelist) and the H_2 rotational excitations (for the brighter stars on the
list). Thetotal H_2 column densities will be gplied to studies of gas-phase depletions and
chemistry, while the rotational excitations will be used to analyze the physicd conditions (e.g.
cloud censities, temperatures, and radiation fields). 1n addition, the FUSE spedra will be
used to determine far-UV extinction curves for the program stars, and data on lines of atoms and
ions, as well as moleaular transitions of spedes other than H_2, will be used in a comprehensive
analysis of cloud abundances, depletions, and chemistry.

Program_ID: P117

Program titlee MassLossand Stellar Winds of Hot Stars

Program_contad: Hutchings

Program abstrad:

This program is intended to @) enable modelli ng of stellar winds from FUSE spedra cmbined
with HST/IUE range spedra, which will yield proper determination of the wind ionization
balance The program stars are seleded mainly from the LMC and SMC and will be combined
with the Galadic star sample from other programs, to b) enable a ©mparison of windsin stars
with matched spedral type and luminosity in the 3 dfferent environments, since dundanceis
known to be an important parameter in driving winds. Spedral types range through WR,

and O3 to B2. Exposures are designed to provide aminimum S/N of 30 over 0.2 Angstroms; in
many cases this is excealed.
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Program_ID: P118

Program title: Spedroscopic Survey of Cool Stars
Program_contad: Linsky

Program abstrad:

This program will obtain far-UV spedra of cool starsthat span a broad range of spedral type
and luminosity class It is our intention to obtain these spedra ealy in the FUSE program and to
provide the spedra quickly to the user community in order to guide potential guest investigators
in designing their observing programs. The spedfic science objedivesinclude: (1) studying
trangition region dynamics (winds and downflows), (2) modeling the thermal structure of
trangition regions, (3) measuring eledron densities, (4) search for low temperature wronag (5)
studying moleaular excitation and fluorescence processes, and (6) inferring how the transition
regions of spedroscopic binary systems differ from those of single stars.

Program_ID: P119

Program title:  Circumstellar Disks Around Main-Sequence and Pre-Main-
Sequence Stars

Program_contad: Vidal-Madjar

Program abstrad:

The purpose of this program isto provide new insight on the signatures of circumstellar gas
around main-sequence and pre-main-sequence stars. For some stars, the dready deteded gas may
be the by-product of some adivity (like evaporation and/or colli sion of kilometer-sized bodies) in
ayoung planetary system in its cleaing out phase. Spedroscopic variations
observed around the targets dars (PMS, Herbig AeBe) present strong similarities with the drealy
observed ones, but the origin of the circumstellar gas within these systemsiis gill unclea.
Detedion of deuterium may help in identifying the origin of the gas. These observations are
expeded to alow the identification of the main form of the gaseous phase (H_2, CO, OlI, NI, ClI
?) and provide information on the ionization equili brium of the zeo radial velocity as well as of
the acceting gas. Analysis of multiplet ratios will allow to probe the sizes of the inflowing gas
structures. Also, in order to better understand the evolution of circumstellar gas from young
stellar objeds to main sequence stars, afew very young B-type stars are included as being
members of a binary system with a T-Tauri companion.
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Program_ID: P120

Program titlee FUSE Solar System Studies
Program_contad: Feldman

Program abstrad:

H_ 2 emissons from both Jovian auroral regions measured with the high-throughput aperture
(MDRS) will determine temperatures and self-absorption. Atomic H emisgons from the bulge
region measured by the high resolution aperture (HIRS) will determine the dynamics of the bulge
and anti-bulge regions. The high-throughput aperture will be used to seach for HD fluorescently
pumped by solar Lyman-beta & well asto determine if thereisa wrrelation of the H_2 Lyman
and Werner bands with Lyman-alphain the bulge region. The excitation of H_2in the
atmosphere of Saturn will be smilarly studied. 1o Torus emissons will be measured using the
high-throughput aperture (MDRS) to determine ion velocity profiles and with the large science
aperture to search for minor congtituents. Observations of Venus will addressthe question of the
atmospheric D/H ratio.

Program_ID: P123

Program title: Supernovae & Probes of Galadic Halos
Program_contad: Sonneborn

Program abstrad:

FUSE observations of a newly discovered, bright (V<14) core-collapse supernova (Types |l or
Ib) will be used to study interstellar properties of the sightline. The full range of interstellar
spedes present in the FUSE wavelength range will be utili zed to examine kinematics, depletions,
and abundances of foreground ges, the Milky Way halo, the ISM of the supernova's host galaxy,
and the intergaladic medium. Any data obtained from this program will be made available to
other FUSE programsto study the properties of the supernova outburst.

G-12



FUSE/Johns Hopkins Univ. Instrument and Operations Tean Projeds

Program_ID: P131

Program titlee  Small-Scde Structure in the ISM
Program contad: Friedman

Program abstrad:

The properties of the interstellar medium on scde sizes of about 1 pc ae not well understood.
Even as fundamental a parameter as the range of cloud sizes has not been measured properly.
Some data suggest only week opadty variations on scades of ~1 pc, and essentially none below
0.2 pc. Other data, espedally inthe UV and radio, suggest absorption line eguivalent width
variations as grea as 25-50% toward targets with separations snaller than 3000AU (~0.01 fx) at
adistance of ~200 . The goal of this program isto observe dosely spacel lines of sight toward
gpatialy adjacent targets in an open cluster (NGC2264 distance=750 [x) in order to measure
or placelimits on various properties of clouds in the locd interstellar medium. Among these
properties are the sizes of the douds and posshle anomalous abundances. In addition, these
observations may provide measures of metalli city and depletion gradients aaossthe faceof the
cluster.

Program_ID: P132

Program title  PG1159Stars
Program _contad: Kruk
Program abstrad:

The hot metal-rich hydrogen-deficient white dwarfs known as PG1159stars provide aunique
probe of the late stages of stellar evolution. Present theories of stellar evolution do not yet
produce stars that match the properties of PG1159stars. FUSE observations will provide
improved data on the surface ompositions of these stars; in addition, the O VI resonance
line profiles will be searched for evidence of ongoing massloss The long exposure on
WD211A#341isused to seach for the dfeds of the pulsations on certain diagnostic line profiles.
The 20005 exposure on HS2324 s a snapshot: if the spedrum shows sufficient flux then some
time will be redlocated within the program.

Program_ID: P133

Program title:  Planetary NebulaeCentral Stars
Program contad: Bianchi

Program abstrad:

Central stars of Planetary Nebulae(CSPN) are anong the hottest starsin the H-R diagram.
IUE and HST observations show that CSPAN have significant supersonic winds and massloss
Accurate measurements of the wind velocity and masslossrate in CSPN are a cucial to test of
whether current theories of radiation presaure accéerated winds apply to evolved, high gravity
stars, and to understand the formation and evolution of the nebular shell, since the photons from
the hot central star, and the momentum of its supersonic wind are responsible for the ionization
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of the visible nebula, and influence the dynamics of the expanding shell. IUE and HST data give
only partial information about massloss sincethey can only observe the (often saturated)
resonancelines of CIV, SilV and NV. FUSE can observe wind linesin agreaer spreal of spedes
and ionization states, espedally the hot O VI 10321037 aublet, from which the wind ionization
can be determined acarately. UV (IUE/HST) and opticd spedra ae drealy available for a
consistent analysis of photospheric and wind lines. The line profiles will be analyzed with

different methods (SEI, SSBAL, EMISSEI) to derive wind velocity, masslossrate, gravity,
temperature and luminosity. Moreover, measurements of the stellar continuum in the FUSE range
will yield better determinations of temperature and luminosity, both because of the hot
temperatures of the stars, and because nebular continuum emisson contaminates the flux of

CSHN longwards of about 1400Angstroms, but drops drasticdly below 1300Angstroms.
Therefore, FUSE spedraof CSPN can help our understanding of masslossmedhanisms, PN
formation and evolution (physicd interpretation of the morphology), nebular ionization,

and post-AGB evolution.

Program_|ID: P134

Program titlee  Seach for O VI Emisson in the Halo of NGC 4631
Program_contad: Murphy

Program abstrad:

We propose to look for the O VI 10321038emisson lines from hot gas in the disk and halo of
the adge-on spiral galaxy NGC 4631 ROSAT observations of NGC 4631 clealy show a
concentration of soft X-ray emisson rnorth of the galaxy's plane diredly above an areaof high star
formation adivity. The X-ray spedarum implies the presence of a soft X-ray gas component at a
temperature of lessthan 1 million degrees. Since O VI isthe best diagnostic of gas at this
temperature in the FUSE bandpass our measurements of the O VI emisson strength will help us
to understand the physicd state, total content, and scde height of hot gasin the halo of NGC
4631 These quantities can then be diredly compared to values derived for the Milky Way
through the O VI Program.

Program_ID: P135

Program title:  Epsilon Aurigae
Program _contad: Ake

Program abstrad:

FUSE will be used to study the nature of the unusual edipsing spedroscopic binary, epsilon
Aurigae The most favored model of this g/stem isthat the seandary objed isalarge, cold disk
seen realy edge-on. IUE and GHRS observations indicae the existence of afar-UV excess
compared to other A-F type supergiants, presumably from a hot star in the center of the disk. The
main difficulty in interpreting the UV datais that the primary star till contributes sgnificant flux
down to 14001500Angstroms. FUSE observations will perform a more dired examination of
the seaondary, freefrom contamination by from the photosphere of the primary star.
Measurements will be made to determine the physica parameters of the central star, and study
variability and gas motionsin the disk.

FUSE/U.C. Berkeley Instrument Tean Projeds
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Program_ID: P151
Program title:  Supernova Remnant Absorption Studies
Program _contad: Welsh
Program abstrad:

We will observe 4 ealy-type starsin the line-of-sight towards the Monoceros Loop supernova
remnant in order to investigate the dynamics, ionization state and elemental abundances of the
disturbed, absorbing interstellar gas associated with the remnant.
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Program_ID: P152

Program titlee  Herbig Be stars
Program _contad: Welsh
Program abstrad:

We will repeaedly observe 4 ealy-type Herbig Be stars which are thought to possessgaseous
circumstellar disks. Our investigation will focus on the strong stellar FUV line profilesto
determine the extent of time variability due to masslossand acaetion processes. We will also
analyzethe physicd state of the moleaular absorption lines sampled in the interstellar gas
serendipitously observed in the line-of-sight to these objeds.

Program_ID: P153

Program title:  Active Late-Type Stars
Program contad: Giriffiths

Program abstrad:

We will complete repeaed exposures of the adive late-type RS Cvn stars AR Lac and HR
1099 and perform an extended exposure of the G8V star Xi Boo A. We will obtain a better
description of the transition regions of these stars by completing the full emisson measure
distribution and acairately measuring the plasma dedron density. We hope to gain a detailed
understanding of the connedion between magnetic adivity at the photospheric and transition
region levels, and will search for solar-like cronal mass $reamers using O VI (10321038
Angstrom) line profiles.

Program_ID: P154

Program title:  Flare Activity in Catadysmic Variable Systems
Program contad: Siegmund

Program abstrad:

We will repeaedly observe one pre-CV and one normal CV edipsing binary system to monitor
the level of FUV flare adivity that is routinely observed in these systems in other wavelength
bands. We will observe the FUV emisson from the surrounding gas disk and wind, the white
dwarf companion, and a possble hot disk corona produced by EUV/X-ray radiation
from the white dwarf that photoionizes and heas the disk surface
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FUSE/Univ. of Colorado Instrument Team Projeds

Program_ID: P163

Program titlee  T-Tauri Stars
Program_contad: Wilkinson
Program Abstrad:

FUV spedra of pre-main sequence (PMS) stars show high temperature amisson lines from
magneticdly heaed regions and excited moleaular lines from the circumstellar environment. The
FUSE regionis gill | argely unexplored for PMS stars and contains unique diagnostics such asthe
O VI doublet, H Lyman lines, and the H_2 Lyman bands. Our targets are the Classcd T Tauri
star T Tau and the Herbig Ae star HD104237 T Tau shows arich UV spedrum of a
wide range of ionic and H_2 lines, while the UV spedrum of HD104237shows wind-dominated
emisson lines below 1500A.

Program_ID: P164

Program title:  Zeta Aurigae Systems
Program_contad: Wilkinson

Program Abstrad:

Zeta AurigadVV Cep edipsing binary systems offer the most detailed method of studying
masslossfrom cool supergiant stars. The FUV continuum from the hot main-sequence secondary
star provides a probe through the outer atmosphere and wind of the evolved primary star. The
absorption spedra obtained will allow detailed investigation of the flow properties
and ionization structure of these binaries, lealing to improved masslossrates and wind energy
budcgts.

Program_ID: P166
Program titlee  X-ray Binaries
Program_contad: J. Green
Program abstrad:
Observations of bright X-ray binaries will be used to determine the physica conditionsin the
companion star's wind and the dfeds of the high energy spedrum on the wind environment.

FUSE Co-Investigator Projeds

Program_ID: P179

Program title:  Atmospheres of Coadl Star Binaries
Program_contad: Dupree

Program abstrad:

The densities, massmotions, and emisson measures will be evaluated for a seledion of single
stars and binary systems containing cool stars with various rotation periods to asessthe dfeds of
rotation upon the structure and energy balance of a stellar atmosphere. Most systems will be
observed 3times.
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Program_ID: P180

Program title:  Target of Opportunity Observations of Comets
Program contad: Feldman

Program abstrad:

FUSE will attempt to determine the agon/oxygen ratio in atarget of opportunity comet whose
adivity level and orhit are suitable for the observation. In addition, we will search for moleaular
hydrogen released dredly by the cometary nucleus and for neutral and singly ionized nitrogen.
These measurements will be normalized to awater production rate derived from the observed
hydrogen Lyman series.

Program_|ID: P184

Program title:  Stellar Winds and CV's
Program _contad: Hutchings

Program abstrad:

Threestars in M33/M 31 will be observed to study their stellar winds.  The disk-dominated
supersoft binary X-ray source 051369 in the LMC will be observed. ThreeCV binaries will be
observed, with readouts at intervals which will sample their orbital and other variations. These
targets are highly variable - maximum visible magnitude is given.

Program_ID: P186

Program title:  Transition Regions of PMS and Pleiades-Age Stars
Program _contad: Linsky

Program abstrad:

The objedives of this program are to study the dynamics, thermal structure, and energy balance
in the trangition regions of young stars, including pre-main sequence and Pleiades age stars. The
observations will addressthese questions by measuring the far-UV fluxes, line widths, and
Doppler shifts of the O VI and other far-UV transition region lines. We will be studying some
young A-type stars to determine whether their transition regions differ from those of cooler stars,
and will analyze ay flares observed in these young stars and a referencelate-M star.
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Program_ID: P187

Program title:  Pulsar and CV Observations
Program contad: Malina

Program abstrad:

PR _0656+14: Measurement of surfacethermal emisson from neutron stars (NS) is esential
to theories regarding the condensed matter state equation, the thermal evolution of NS, and of NS
atmospheres. We propose to conduct 50 Ang band FUV photometric observations of PR
B0656+14, an X-ray, SXR and EUV bright isolated NS with an optica counterpart. FUV
photometry will provide aiticd charaderization of the NS's surfacethermal radiation. Higher
energy observations may be dfeded by poorly established effeds including magnetized
atmospheres, chemicd compositions, temperature gradients and gravitational effeds. Opticd
observations may be subjed to non-thermal effeds.

V3885Sgr: V3885Sgr is one of the brightest nonmagnetic caadysmic variables. We propose
to observe V3885Sgr for 5 to 6 contiguous FUSE orbits, achieving a S/N of about 12 at full
resolution even at the troughs of the sources O VI absorption lines in ead spedrum (assuming
2000secvisility per orbit). The primary purpose of the observationsis to use the source & a
bright continuum against which to study locd interstellar absorption lines. Although observed on
Malina's Co-I Program, the data will be analyzed in collaboration with members of the O VI
Projed.

Program_ID: P191

Program titlee  Lyman Bre& in Star-forming Galaxies
Program_contad: Shull

Program abstrad:

We will observe ablue, metal-poor, star-forming galaxy, Mrk 357 (z =0.053) shortward of its
(rest-frame) Lyman limit to measure or set limits on the Lyman continuum escgpe fradion. This
fradion constrains the HI opadty and topology of gas layersin the parent galaxy and its halo, and
it gauges the potential contribution of starbursts to the metagaladic (IGM) radiation field. A
related goal isto use the spedrum longward of the Lyman limit for better understanding the star,
dust and gas content of the galaxy.

Program_ID: P192

Program title: T Tauri Stars
Program _contad: Siegmund
Program abstrad:

We shall observe two relatively unobscured T Tauri stars to investigate the anisgon from
acaeting hot gas known to be present in these systems from previous IUE data. Observations of
these anisson processes will help in understanding the role of circumstellar disk gas in these pre-
main sequence systems.
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Program_ID: P193

Program title:  Studies of Interstellar and Circumstellar Gas and Dust
Program_contad: Snow

Program abstrad:

Studies under this program fall into threedistinct categories. (1) a detailed analysis, with
enhanced S/N, of the spedra of two stars (HD 24534= X Persel; and HD 23180= o Per) for
interstellar lines, with emphasis on weak moleaular feaures and lines below 1000Angstroms; (2)
a study of absorption and emisson in the spedra of threeplanetary nebula central stars; and (3) a
seach for UV diffuse bands as gationary feaures in the spedra of high- amplitude spedroscopic
binaries.

Program_|ID: P198

Program titlee  Blue Compaad Galaxy and CSAN
Program contad: Vidal-Madjar

Program abstrad:

IZW18is known to be ablue compad galaxy presenting avery low metalli city. The purpose
of thisinvestigation isto seach for H_2in the context of such alow metali city, probably dust
freeobjed. A high velocity cloud is also present along this line of sight. These observations will
alow the predse evaluation of a much longer exposure to further study both the galaxy and the
intervening high velocity cloud.

Several programs can aso be done simultaneously by observing the central stars of some bright
Planetary Nebulae (PN):
(a) The wavelength range is particularly appropriate to study the continuum, the temperature and
the wind of the PNe central stars;
(b) In addition to the stellar continuum, the spedrawill yield information concerning the nebula;
(c) FUSE will offer the possbility to detead moleaular hydrogen lines in absorption against the
stellar continuum. It should then be possble to determine how much additional H_2 is formed by
shocksin the stellar winds.
(d) Finally, the non-detedion of deuterium should allow a dired chedk of its evolution within
stars sncethese PN were seleded for ther different 3He environment.
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FUSE French Guaranteed Time Projeds

Program_ID: Q101

Program titlee H_2 Associated with Dust Color Variations
Program_contad: Gry

Program abstrad:

We propose to study the H_2 excitation, as well asthe H_2 abundance and velocity istribution
in reaby diffuse doudsin the Chamadeon complex. The seleded lines of sight present a wide
variety in infrared colors, E(B-V), Rv and moleaular abundances  that we can ched the
dependence of H_2 properties with these charaderistics. After IRAS data reveded spatial
variations in the dust emisgon color of these douds, these variations have been correlated with
changes in the shape of the UV part of the extinction curve, showing that they are due to
variations in the size distribution of small dust particles. Comparative studiesin the
millimeter, visible and UV ranges have shown that highly energetic processes are present in the
cloud presenting mid-IR excess Magnetohydrodynamic shocks and intermittent disspation of
turbulence have been considered. The proposed study of H_2in these douds will help
charaderize these processes which should be of grea significancefor the evolution of dust
particles and of the gas itself.

Program_ID: Q103
Program titlee Hel inLocd ISM
Program contad: Vidal-Madjar
Program abstrad:

An attempt will be made on the brightest EUV E source showing emisgon in the 600 Angstrom
EUVE band (410c/kse0), to try to deted some second order absorption signature crresponding
toHel inthelocd ISM.

Program_ID: Q105

Program titlee  Lyman Bre& in Star-Forming Galaxies
Program _contad: Deharveng

Program abstrad:

We wish to observe astar-forming galaxy shortward of its (rest frame) Lyman limit in order to
measure or set limits on the Lyman continuum escgpe fradion. An objed with a redshift large
enough to get rid of residual galadic gas absorption (lyman series) is €leded. Another related
godl isto use the spearum longward of the Lyman limit for better understanding the star, dust
and gas content of the galaxy.
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Program_ID: Q106

Program titlee O VI Phasein Galadic Haloes

Program_contad: LeBrun

Program abstrad:
We propose to make low resolution (R=2000and S/N~20) observations of two quasars, 3C 351
and Mark 205 Their sightlines crossthe nea environment of already known and identified
galaxies or groups of galaxies, at impad parametersin the range 40-700kpc (HO = 50
km/s'Mpc). We will be aleto deted the O VI doublet lines in absorption down to a limiting
equivalent width of 0.2 Angstrom. We thus plan to determine whether a highly ionized

phase existsinthe dose galadic environment in which the moler and denser Mgll absorbers
would be anbedded. These observations will also help in determining whether colli sional
excitation is present in these douds and also to study the evolution of the shape and intensity of
the intergaladic UV flux at low redshift.

Program_ID: Q107

Program titlee  H_2inthe Small Magellanic Cloud

Program _contad: Ferlet

Program abstrad:

The star Sk 143in the SMC has most peauliar properties. its extinction curve in the far-UV is of
Galadic type, contrary to al the other SMC stars which have asmall or absent extinction bump
and a very strong rise in the extinction at shorter wavelength. It also has an apparently Galadic
ratio of E(B-V) to atomic hydrogen column density. Still, the interstellar lines are & the SMC
velocity, and suggest that the extinction is due to a moleaular cloudin the SMC. However a deg
integration in the CO(1-0) line with the Swedish-ESO submillim eter telescope has given a null
result. FUSE will help solve this mystery by observing the H_2 lines and other lines which might
yield a detedion of the @sorbing ges.

Program_ID: Q108

Program titlee  Central Stars of Planetary Nebulae

Program contad: Vidal-Madjar

Program abstrad:

Several investigations will be done simultaneously by observing the central stars of some bright
Planetary Nebulae (PN):

(&) The wavelength range is particularly appropriate to study the continuum, the temperature and
the wind of the PNe central stars;

(b)In addition to the stellar continuum, the spedrawill yield information concerning the nebula.
The Clll line & 977A should be eaily observable. Its intensity will be an additional independent
measurement to resolve the cntroversy about the cabon abundancein PN;

(c)FUSE will offer the posshility to deted moleaular hydrogen lines in absorption against the
stellar continuum. In several cases, the velocity separation of that component formed in the
vicinity of the nebula and that formed in the general ISM will be possble. It should then be
possble to determine how much additionnal H_2 is formed by shocksin the stellar winds.
(d)Finally, the non detedion of deuterium should alow a dired chedk of its evolution within stars
sincethese PN were seleded for their different 3He environment.
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Program_ID: Q109

Program title: Peauliar White Dwarfs
Program_contad: Vidal-Madjar
Program abstrad:

The standard post-AGB evolution theory predicts that throughout the whole post-AGB phases
the dhemicd surface omposition of the star remains essentially unchanged, because hydrogen
shell burning ceases when the surfaceH-rich layer has been thinned down to about 1.e-4 Msun.
However about 25% of the spedroscopicdly observed post-AGB starsin the planetary
nebula stage ae hydrogen-deficient and the origin of their peauliar surface #undancesis il
unclea. Among the hydrogen deficient post-AGB stars the dassof the PG1159stars are the
most peauliar. They cover the hottest part of the post-AGB evolution (65000- 18000() and
their surfaceis composed of carbon, helium, and oxygen (typicadly 50/30/20% by mass.

Since masslosscould also be responsible for the observed peauliarities, we need a determination
of the masslossrate to be mnclusive. The O VI line & 1034Angstroms is best suited sinceit is
the most sensitive indicaor for masslossin these stars. In that frame we will observe
PG1159035the prototype & well as H1504+65 which is the most extreme one of this class
Deuterium evaluations will be dso made on the line of sights towards these stars.

Program_ID: Q110

Program titlee  Quasi-Moleaular Satellite Linesin Lyman Beta
Program contad: Vidal-Madjar

Program abstrad:

Our purpose isto deted in the wing of Lyman Beta the signatures of absorptions due to the
guasmoleaular satellites of H_2+ and H_2 in, respedively, photospheric spedra of a white dwarf
and a Lambda Boo star where they have been observed in wing of Lyman Alpha. These targets
are suitable for such detedion: the white dwarf WD1620-391 has a pure hydrogen
atmosphere and that of HD125162is depleted in metals.

Program_ID: Q111

Program titlee  The Symbiotic Binary IX Velorum
Program _contad: Ferlet

Program abstrad:

The profiles of the ésorption and emisgon lines, particularly of the O VI doublet for the
symbiotic binary AG Peg, will enable information to be obtained on the kinematics of the regions
of line formation. The very high ionization O VI doublet may in particular be produced very nea
the compad hot component. A wind from the @mol component of the binary should be
present; signs of the antinuing existence of awind from the hot component seen on older IUE
spedra & well as a possble region where the winds colli de, will be looked for.
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Program_ID: Q112

Program titlee  Catadysmic Binaries
Program contad: Ferlet

Program abstrad:

We propose to observe the highly massacaeting caadysmic binary X Vel inthe far UV, for
thefirst time & avery high spedral resolution (R~30000, to infer the physics of the acceetion
very close to the white dwarf. A detailed analysis of the @sorption resonancelines of O VI, PV
and SVI by means of phase-resolved spedra (exposure time of 1/8 Porbital) will bring important
cluesto probe the structure of the wind (geometry, velocity law, inhomogeneities). When
combined with the study of the cntinuum distribution in the far UV, thiswill allow usto test the
still unknown mechanism of wind formation and to distinguish between different proposed models
for the boundary layer which plays a major role in the dynamica evolution of these systems.

Program_ID: Q113

Program titlee  The Old NovaV603Adq|
Program _contad: Ferlet

Program abstrad:

The asorption and emisson line profiles of the old nova V603 Agl will be observed with FUSE
in order to further study the properties of what appea to be an acaetion disk and wind coming
from this disk, also studied at longer wavelengths. Rapid line profile variations already seen for
other linesin HST spedra, will in be searched for and examined, this being the cae in particular
for the O VI doublet.

Program_ID: Q114
Program title: Be Stars
Program _contad: Ferlet
Program abstrad:

The study of high excitation line transitions in the wavelength range observed by FUSE will
bring important information on the nature of adivities taking placein the outermost layers of Be
stars. The Lyman energy distribution predicted by thermal models of stellar atmospheres,
which does not even agreewith observations of normal B stars, will probably produce larger
disagreaments in Be stars, where, as highly rotating objeds, the amospheric structure remains
guite unknown. A young B star in abinary system with a T-Tauri star will also be observed for
the purpose of comparison. This program is also conducted in the frame of other observing
programs toward B and Be stars.

G-24



Program_ID: Q119

Program title:  Circumstellar Disks
Program _contad: Deleuil

Program abstrad:

The purpose of this program isto give new insights on the signatures of circumstellar gas
around main-sequence and pre-main-sequence stars. For the stars Beta Pic (HD3906Q and 51
Oph (HD158643, the gas already deteded may be the by-product of some adivity (like
evaporation and/or collision of kilometer-sized bodies) in ayoung planetary system in its
cleaing out phase. These observations are expeded to allow the identification of the main form
of the gaseous phase (H_2, CO, OlI, NI, Cll ?) and to give information on the ionization
equili brium of the zeo radial velocity as well as acaeting gas. Analysis of multiplet ratios will
allow to probe the sizes of the inflowing gas gructures.
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NRA 00-OSS05
Appendix H

H. EDUCATION/PUBLIC OUTREACH (E/PO) PROGRAM

H.1 Scope of Program

The Office of Space Science (OSS has developed a mmprehensive gproach for making
education at al levels (with a particular emphasis on K-14 educaion) and the enhancement of
public understanding of spacescience integral parts of all of its research misgons and programs.
To this end, OSSinvites and encourages all proposers to this NRA to include an Educaion and
Public Outread (E/PO) component in their reseach proposals. The two key documents that
establish the basic policies and gudance for al OSS E/PO adivities are astrategic plan, entitled
Partners in Education: A Strategy for Integrating Education andPublic Outreach Into NASA's
Spae Science Programs (March 1995, and an implementation plan, entitled Implementing the
Office of Space Science (OSS Educatior/Public Outreach Srategy (October 1996. Both of
these documents may be obtained by seleding Education and Public Outreach from the OSS
homepage & http://spacesciencenasa.gov , or from Dr. Jeffrey Rosendhal, Office of Space
Science, Code S, NASA Healguarters, Washington, DC 205460001

The following policies and gudelines apply to the E/PO adivities licited through this NRA:

» The proposed E/PO adivity is expeded to have genera intelledual linkage to the science
objedives of its “parent” proposal and/or the science epertise of itsPI;

* An E/PO adivity may be funded only as an add-on to a new award for a“parent” reseach
proposal; therefore, the period of performance of the E/PO adivity is restricted to that of
its parent award;

* Upto $1K per yea may be proposed for an E/PO program, although larger budgets may
be mnsidered for a few exceptionally meritorious adivities (Note: a Budget Summary
must be submitted as part of an E/PO proposal as described further below);

* NASA requests (but does not require) that the submitting organization waive Pl labor
costs and its customary overhead charges on an E/PO budget, since in many cases such
adivities will diredly aid a locd educaional or public science institution, and the budget
avail able for this OSSE/PO program is extremely limited;

» The parent reseach proposal may identify an additional Co-Investigator who, along with
the Pl of the parent reseach proposal, will be responsible for completing the E/PO
adivities (e.g., an appropriately qualified colleague from the PI institution, or from an
educaional institution such as a public school district, science museum, planetarium, etc.);

* E/PO proposas will be evaluated (see citeria below) by appropriately qualified scientific,
education, and outread personnel, and the substance of these reviews will be cnveyed to
the proposersin a summary report; and
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a) The OSS Sleding Officia will take into acemunt proposed E/PO tasks and their review
ratings when dedding on final seledions and funding levels and as an aid in discriminating
between highly qualified reseach proposals having otherwise comparable merits.

H.2 Evauation Criteria

kkkkkkkkkkkkkkkkkkkkk

IMPORTANT NEW INFORMATION

OSShas developed a document, entitled Explanaory Guide to the NASA Office of Space
Science Education andPublic Outreach Evaluation Criteria, as a resource for proposers
who want to submit an E/PO proposal in conjunction with their reseach proposal. This
Explanatory Guide may be accesed through the OSShomepage Web site indicated above
or diredly at http://spacesciencenasa.gov/educaion/guide.html ; navigation through this
Explanaory Guide at its Web site is fadlitated by internal adive links. This Guide is not
an extension of the E/PO requirements or criteria but is meant to provide an easy-to-
follow introduction to this program using a series of Frequently Asked Questions (FAQ),
followed by a detailed discusson of the E/PO review criteria given below. All proposers
who are mnsidering the submisgon of an E/PO proposal but who are not familiar with the
spedfic OSSstandards for E/PO adivities are urged to review this Explanatory Guide.

kkkkkkkkkkkkkkkkkkkkk

Based on the OSSE/PO strategy and implementation plans noted above, there ae two classes of
evaluation criteria against which proposed E/PO adivities will be evaluated. Although credivity
and innovation are cetainly encouraged, note that neither of these sets of criteria concerns the
originality of the proposed effort. Instead, NASA seeks asaurance that the proposer is personally
committed to the E/PO effort and that the Pl of the parent proposal and/or appropriate reseach
tean members will be adively involved in carying out a meaningful, effedive, credible, and
appropriate E/PO adivity; that such an adivity has been planned and will be exeauted; and that
the proposed investment of resources will make asignificant contribution towards meding stated
OSS plans and objedives (interested proposers to this E/PO program are urged to consult the
Explanaory Guide referenced above).

Generd Criteria

The following genera criteria will be gplied to the evauation of al proposals and refled
requirements necessary for further consideration by NASA OSSof an E/PO proposal:
* The quality, scope, and redism of the proposed E/PO program including the adequacy,
appropriateness and redism of the proposed budggt;

H-2



* The caabilities and commitment of the proposer and the proposer’ s team to carry out the
proposed E/PO program, including the dired involvement of one or more science team
members in overseang and carrying out the proposed E/PO program (Note: this criterion
is intended to predude proposals that serve only to “passthrough” money to an external
organization or individual who would carry out the proposed E/PO adivity, since such a
case is incongistent with the intention of OSS that the research community be adively
involved in educaion and pudlic outread);

* The establishment or continuation of effedive partnerships with institutions and/or
personnel in the fields of educational and/or public outread as the basis for and an integral
element of the proposed E/PO program; and

* The gpropriatenessof plans for evaluating the dfedivenessand impad of the proposed
educaion/outread adivity.

Spedfic Criteria

To ensure that the goals and objedives of the OSS E/PO strategy are redized in pradice, E/PO
proposals will also be evaluated using at least one of the following spedfic aiteria, as appropriate,
for the submitted proposal. Because of the modest financial scope of this program, not al E/PO
proposals can (or even should) address all of these spedfic fadors; a sound, well-posed, and
focused effort that will clealy be dfedive in reading its intended target audience is preferable to
an unredisticdly broad effort. These spedfic aiteria ae:

» For proposas deding dredly with or strongly affeding the formal education system (e.g.,
teader workshops or student programs caried out at public institutions such as sience
museums and planetariums), the degreeto which the proposed E/PO effort is aligned with
and linked to nationally recognized and endorsed educaion reform efforts and/or reform
efforts at the state or locd levels;

* The degreeto which the proposed E/PO effort contributes to the training, involvement,
and broad understanding of science and technology by underserved and/or underutili zed
groups, and/or

* The potential for the proposed E/PO adivity to expand its sope by having an impad
beyond the dired beneficiaries (e.g., reading relatively large audiences, being suitable for
replication or broad dssemination, and/or drawing on resources beyond those diredly
requested in the proposal).

H.3 Options for E/PO Proposals

OSSexpeds that most E/PO proposals will be submitted by a single proposer as a supdement to
a single science proposal submitted in response to this NRA. However, NASA OSSwill dlow a
spedal option to this baseline pattern as discussed below (Note: as a departure from previous
OSSNRA's, the so-cdled "Institutional” E/PO proposal option is no longer offered).
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H.3.1 Submisgon of the Same E/PO Proposal with Multiple Reseach Proposals
Submitted by the Same Proposer

OSSrewmgnizes that a single proposer may submit more than one reseach proposal in response
this NRA, or to different OSSNRA's over the course of a given cdendar yea. In such a cae,
that one proposer may submit the same E/PO proposal with all his’her research proposals subjea
to the three onditions that: (i) OSSwill review such an E/PO proposal only the first time it is
submitted; (ii) this one evaluation will carry through to al other submissons of that same E/PO
proposal for this NRA as well as al other OSSNRA's to be issued in this cdendar yea; and (iii)
such an E/PO proposal will be funded only once (i.e., NASA will not fund the same acivity more
than once even though it may be enhanced by such an increase in support). The Web page to be
used for the submisson of an E/PO proposal (see further below) will request information
regarding the first submisson and any subsequent submisgons of this proposal to this NRA. Note
that in such a cae, the E/PO proposal must be resubmitted in the identicd form as it was the first
time; OSS does not have the resources to separately evaluate E/PO proposals that have only
minor changes between such multiple submissons. Of course, multiple but substantially different
E/PO proposals sibmitted by the same proposer will recave individual evaluations.

H.4 Assstancefor the Preparation of E/PO Proposals

To help interested proposers in developing an effedive E/PO proposals, NASA OSS has
established a nationwide infrastructure of spacescience elucaion/outreat groups to diredly aid
gpace science investigators in identifying and developing high quality E/PO opportunities. This
infrastructure provides the aordination, badground, and linkages for fostering partnerships
between the space science and E/PO communities, and the services nealed to establish and
maintain a vital national, coordinated, long-term OSS E/PO program. The two elements of this
system of particular interest to reseachers interested in submitting E/PO proposals are:

* Four OSS science theme-oriented "E/PO Forums’ that aid OSS in organizing the
comprehensive alucaion/outread aspeds of OSS space science missons and reseach
programs, and provide both the space science and educaion communities with realy
accessto relevant E/PO programs and products; and

* Five regiona "E/PO Broker/Fadlitators’ that seacch out and establish high leverage
opportunities, arrange dli ances between educaors and OSSsupported scientists, and help
scientists turn results from space science missons and programs into educationally-
appropriate adivities suitable for regional and/or national dissemination.

Prospedive proposers are strongly encouraged to make use of these groups to help identify
suitable E/PO opportunities and arrange gpropriate partnerships and alliances but should note
that the responsibility for adually developing the E/PO program and writing the proposal is that
of the proposer. Points of contad and addresss for al of these E/PO Forums and
Broker/Fadlitators are found by opening Education andPublic Outreach from the menu of the
OSShomepage & http://spacescience.nasa.gov .
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H.5 Preparation and Submisson of an E/PO Proposal

As indicated elsawhere in this NRA, E/PO proposals may be submitted only by those proposers
who are seleded on the basis of the science merits of their proposal, and who have been,
therefore, invited to submit a signed budgget for their effort.

To aid interested proposers in composing and submitting a complete E/PO proposal, NASA OSS
has established a cwmprehensive dedronic form that is accessed through menu on the Web site
http://www.lpi.usraedwpanel/ . Completion of al the fields of this eledronic form with the
requested information and text (equivalent to approximately four pages) is necessary before a
proposal may be submitted for evaluation (Note: only eledronicaly submitted E/PO proposals
will be evaluated). This ste may be accesed at any time up to the due date for the budgets for
the seleded proposals. By using a unique identification number that will be provided at the time
of first access al fields may be alited upto final submisgon. The requested information may be
transferred from any standard word processng software, athough only text may be used to
complete these fields on this Web site; i.e., this ste will not accept ill ustrations or drawings. As
an aid in developing the required information for the final eledronic submisson, this E/PO format
may also be printed at any time.

This Web submisson also requires a summeary of the E/PO budget (both by yea and total) using
the same format shown for the reseach Budget Summary form shown in this NRA. It is not
necessary to integrate the E/PO budget with that of its parent reseach proposal; however, it is
necessary to state the summary E/PO budget (in total and by yea) on the signed proposal Cover
Sred (seeAppendix C) that will be required with the budgget for the reseach proposal.

Once it is submitted, the completed E/PO proposal (including all Budget Summary sheds) can
then printed out from the Web site by the proposer to provide the gpropriate hard copy for
submisgon either with their signed cover shed and reseach proposal.

H.6. Reporting Activities for Approved E/PO Proposals

In order to assst OSSin obtaining a wherent picture of the atire portfolio of E/PO efforts
supported aaossal OSSprograms a brief report of seleded E/PO adivities are to be provided as
part of the annual Progress Reports required for the parent reseach award (Note: it is expeded
that all such Progress Reports for the proposals sleded through this NRA will be submitted
eledronicdly through a to-be-designated Web site). In addition, one of the OSS Educaion
Forums (see dove) will contad the PI’'s of seleded E/PO components to abtain basic summary
information concerning the nature of and intended audiencefor their seleded E/PO effort.

H-5



H.7 Additional Information

Genera questions about this E/PO program may be direded to:

Dr. J. David Bohlin

Reseach Program Management Division

Code SR

Office of SpaceScience

National Aeronautics and SpaceAdministration
Washington DC 205460001

Telephone: (202 3580880

E-mail: david.bohlin@hg.nasa.gov

Finaly, attention is also cdled to the Initiative to Develop Educaion through Astronomy and
SpaceScience (IDEAS) program administered by the Space Telescope Science Institute (ST Scl)
on behalf of OSS The IDEAS program is open to any spacescientist based in the U.S. regardless
of whether or not they hold a reseach grant from NASA OSS This program, which seleds
proposals yealy, provides awards of up to $40K to foster the development of innovative
approaches to space science alucaion and outread by space scientists and their educaor
partners. The awnua solicitation for the IDEAS program is typicdly releassed in July with
proposals due in October. The annua request for proposals is posted at. Inquiries may be
addressed by E-mail to IDEAS@stsci.edu or by postal mail to: IDEAS Rogram, Office of Public
Outread), SpaceTelescope Science Institute, 3700San Martin Drive, Baltimore MD 21218
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